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ert-^Z-zK TK^^^n hV&&&&&fc5V>{t^ftk©M£1M t K 0~ 
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Si>5V^«^li^X^-C+20 < C~ + 200 < C©M-C5^Ffl~4 8l»MEf&3*5-£ 

RB - 4 8 I^M * RJtS * * * fe^V^li^lJ^f^ LiAlH,. . NaBH 4 . NaAlH 2 (0CH 2 CH 2 

OMe) , m <D &m&<k&<to * NaH * © & JH **<b* ± 5 «5B^ Jfe K X o T^it L T 
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T»-e^57tf !) F(ffi) [M = Li..MgX 

7;^Jfv/* ^f^UifS J f tiSfl 5 (IH) [M=SnR 3 , ZnCl,B(0R') 2 ] . 

^5dtt>#5. *fc(IH' )(M' =B r, I)©m-a-, C©(n' )(M' = Br, 
I) i:{n')&Mz.r£. THF, ^rcf-^—fa^©^-^/^^, 
20 j!E* DMF, DMSO, 7t h= h U^O^B hVftitt 

^tt*, tert-7**/-/K 7K^©7°n h ^&«&&j&fc5VM** 

«©*I4R*£« 0.001-0. 5 gft©Pd (PPh,) t% Pd(0Ac) 2 , PdCl, (PPh 3 ) ,fc<5^ 
25 ttPd/C^©^7v i !7'Af§{*:©^T 4 0.5~6#4©^*tf-**vl>S^:^ 

(ft^7 - h) ^#7^**^S*5iiH:J:oTt>±1B-«a: ( I ' ) (I 

") ztztz (i) -esstisfls^sraiisi-cts.- Sfcom (m* = Br, « 
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iff, thf, ip^^^-T^^co^-T^^m. Y^^<om^m 

n-^^y ^PJ». tert-7^/l>JJ f-V^X'V (JH' ) (M' 

' = Li) t Vtc'&* O.001~0.5 3£g©Pd(PPh 3 ) 4 , Pd(0Ac) 2% PdCl 2 (PPh 3 ) t &<D " 

fls^-tt (n') (p' = no 2 ) frh&^m (n') (p* = NfQ^e>3g&;fr&fi, ± . 

&Ltcik&® (l") *»e> (T) ^©Stc^St/B^S (ft') (P 

■ = nh 2 )^P) (n') (p'l^Myrs k, t^u^t? k«se©ts KSSr^-f) 

Sfc, .±R--J«5£ (I) -Ci^Hift^H, R 2 > R 3 ^l/^rtL^-^^ 

- i 

r * = * -c« * ^ a fb-fr* te-a-tt ( n • ) (p* « c,~c s r ^ => * at-r ) 

fc^b^(m)fe6V^|i'^t:^(I^')^:WSJ!S■t?MTt§ (Scheme 2) . 




(At, Y.:.R\ R 9 , R 11 , R 12 *5ctl7m(m{-^at.fcii9) 

{fc-frWft, JiE-jtt* (i') ^/citd'^-c^^^^ik-a-^^^^R 3 ^ 




(A>f, Y, R', R 9 , R 1 1 , R l2 *3«tU ? m«|iE(C^bfcii l J) 
-e^^^-S^-o-^^^lXf^, THF, Pxr/lo*— 7-/Um<D*.— Tfr%®&> ^ 
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^©^n h>&m&mm*>z^te : t:tib<Dm i '£rmm*, o.oooi~o.5^g©Pd 
/Baso 4N pto 2 . Pd/c mzmmt irzmfik&Mffitim^z x zxm^mzLti o. 1-5 

^*.^LiAlH 0 (i-BuMlH, Vtfy>&m^Z> t Kn^^^WkS^ m^XM* 

<k-a-#> (m) *3it^ (m' ) o^fe^je^So 

ik&m W ) ttflUxtf, ^i-STir^v^b^ (m) (m=h) &th 

10 fcU< fil!i^^-e-30 < C~ + 150 , C©M-e, 'eaj^|i LiAlH 4 , (i-Bu^AlH^SnH, 
Cp 2 Zr(H)Cl,Cp 2 TiCl 2 -RMgX (Cp \t *sV n R A"*/U& 

©^pyW^JT*MJ£t-Sr tlCi (H') (M* = Br, I)tCg&-?tS 0 

(Scheme 3) 

R 23 D 23 D 23 | 

{afR'"i4 

20 fk^"«J (HI) (M = H) Scheae 3 l^-t-i p^^ffiTSffi-CtS. 

hp 7i-^*^7^ ^-2 0~+5 0tJ-C5^^~4 8B*«toS**5j6r«fe 



27 



WO 02/066445 



PCT/JP02/01575 



tO) 2 P (O) CCl 3 in-^yf!?AfOtiyf!?^M-10 

m*. n-^Dfi'^ofiyfi'Af^-c-i 0 0-0-4-1 ci otx- 
(Scheme 4) 



R 2 V. 



r8 A r9 ^ M . 1 ^Sy* 27 ^NyNR*^' 

(3£4\ R 24 I2, TKifflg^Xte b y TA'*^>y/V'g£^U M.tt.Li, Mg 
10 B r£fcliCe C 1 2 ^©^:S^ (S) R j7 «tK5H^^ C^Cg.T 

R 1 7 R 1 8 ) v- (CO) j — R 19 (xt*, #|B-§-MI2^HI^-efc^o ) Sr^-f 
jK ^fcHR 2S i:R z6 * s -^^^oXgSr^U, 

^(CHi)p 

\-(CH 2 )k— W 
V (CH 2 )t 

Sfc, mUt-km (HI) (m= 0 , M= H, Yttge^ttUfcaD, l£LY=H 
T?fc-5#-a-*l»<) 0*3S©»* (Scheme 4) fctt, Mt6 ^ h fcttTA' 
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-10 0°C~+1 0 OtTt'5^-4 8WSfS^5:^i9 7A'3-/l' 
ft (ffl) (m=0, M=H, Y = OH) «r»3fC#S. -/I'** 

SJE&^-fr^r ifCfc 9 7i//l'{b*t)L< Ficn— TV^fr (Iff) (m=0, M=FL 

y=c 1 ~c 5 t^=^-^^s *fcr±c l ~c,r/^*>'-f/^*) 

Ww*^, THF«©ai^ji«P«lfc<t», -SOt-nOlCtO. 0 
0 0 1-0. 5^S©5i^ft/W^S6, 0J;iiiS c (OT f ) 3 , BF 3 • OE f 

T~>MW&m*.t£. t h f , ^"^v, r-feh-by/^ 

<D» 0. 0 0 1^1-0. 5«©CuCl, CuIife5V>ft«» 

r 26 ttffcfctt Lfca ^ ) i *matr * zhwzz. r * cm) 

{m=0> M==H , Y = NHR 11 R'-ttRKfefcUtaoM fc#U 

THF, ^zc^ai-^/Hf©* 8 -^*?**. 

DMF x S^^*****!*, nh^HJ^^afyfti 
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**L&©»'fraMi«K o-io^tcn/iw?^ i^x^r^, try. 
v*^, DMAP«po^3H*4ttS*5v*«:^i6f- h y $g£zki5i;& y ? a#©. 

Sffi^K^teJ: *J (Iff) {m=0, M=H, Y = N (R") -..(CO) (CR 1 ' 
R 18 ) v- (CO) j-R 19 ^*, R^-R 19 , j'33J:WvttgEK:3£«Lfcii 
10 9) } 5 0 

{t-e-«3 (HI) (ra=l~3, M=H, Y = -NR M R M ; R 2 \ R J, ligE(C£i 

T," -2 Ot-+l 5 Qtf5^~7 2 &®RmZ-£ZZblc£y (Iff) . (m 
= 1-3, M= H, Y = N R 26 R a * NR", R 26 ttRfclfc* LfcSi «9 ) } 

&«3fti-5 S^K:, ro^rife-ejRaS-ctrS (Iff) {m= l~3, 
20 M=H, Y = NHR lf (5£*, R ,6 ttfEfc£8LfciI9) } fcjtf U ±13 (III) 

{111=0, M=H, Y = NHR 16 (5$*, R 16 tegE£^LfciI!>) } 
%^Z<Dk®mft%§&B.fc\Z£ v ) , ffc-g-fc) (III) (m= 1 - 3 , M=H, Y = N • 

(R 16 ) - (CO) (CR l7 R 18 ) v- (CO) j-R 19 (5£<K R 16 -R 19 , j 
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5 0fco# lmg^&5 gMt, r-H-®*»bftlEl»Ot8*S*tSA», 

$A-A^*K -@i:o#imga>65go«l-c, -B-0*»&«ig#ftniS! 
4jjv5]j» % 4fcti-e i^IH^fe2 4B»W©ttH-T?»*rtkJ*«»**iT'*. 

Hjg#y a^vv-^y a 7*!>/h»sh-> y st« 
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h\ y kw^sk h?*o = -«, *-y twa, 

*5<ktf=^iB, t p -/K f l 5 t Fo 7/V7 y ;vr/V3-;K tfyac^v 

mm. «»jw©i5**t»*, ***u bs^j^^ltv^t - 

Hm.lt^Ttxt^. ^^l— ^J©^jt^Sli> 09 *.r*#S4*ttSSS 2868691 
■§-33j:OT^3695355-§-«-§- : aaiillB«$^-CV>€ >0 

!8iB#J£UTB\ m*-tt. fvfu^yy = ^^^^ 
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mm. zb^mn. sii, iti, $mm mx.^?* v- 

hy«JrA±-effv\ |KjMfc»ftl|jllcJ:9l»*'Ufc ; 

4) W«-jft«: CD OlW&^WW^Jttt^n CHffcttlH) 
*R| (NMR) S'(300MHzXli2 70MHz, #{C|a^S/«CttHff 3 0. 
0MHz).io«tU!/Sfcliftx^.h;vST5lltfc : J H NMR«#^^L 
fcV>R0£5^fv^.*/«'* 5i lr*>K (DMSO-d„ DMSO~d 6 ) fcS^tt 
I^an*M (CDC1„ CDC1 3 ) ^TiH^U ft^7 Ulif f7^W 
7^ (TMS) (5ppm) T***^ tf-^#Sfl£ttTfBtC 

■^T^^3 : s, -MB ; d, "2$ ; t, ; q. ESS^ : £3;$ ;. 
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br, /R-Ft-; 

5) TiacDIfc-t&ffiV^c : n-^D-> (Hex ^/ctt^l^) ; Ac T±.f-/^ 
Ms Tf FP^^tD^^^^s/l/l; ■ E 

DC 1 - [3 - (v^^^T ^ y)^"P tVl'] - 3 - rn^vUj&ynKi?^ * K&^& 
5 6) »Xi^lE]^^-^«WT©^fr-Ca!l^Lfcc 
Diffractometer: PHILIPS PW1700 
Target: Cu 
Mohochi-o. ■ Graphite 
Tube Voltage: 40kV 
10 Tube Current: 30mA 

Divergence Slit: 1° 
Receiving Slit:. 0. 2 mm 
Scatter Slit: 1° 
Range: 3-40° 2 0 

15 

< ■Sf&M 1 1- (1, 1- v 5 1 7-^-2-7 P tr'^/lO -4-^ ^•/U f << 7 ^ V (4a) > 
ff& 1, 1-v^ f-/v-2-^P at^^/U (2-^^/V-3- -2->f 

;U XiZX— M (51.5 g, 408.2 mmol), (I) (2.02 g, 20:4 mmolh K 

yai^yVT^V (56. 6 mL, 408. 2 mmol) *3«fc V 5vW ^ (54. 3 mL, 

20 489.9 mmol) <D THF (480 mL) g9K&&iST 2 l$WKJfc £-fr7t. L, 
«MtK (200 mL) fc^X., »*flMtt)L 

tK^^AD^., *S?uv*9'y (500 mL x 1, 150 mL x 3) T?#3ttiLfc„ &IH8x" 

25 m6H*M?#*fc*0*iai (60t:/5~6 Torr) L,M^tt«rMM& hx%. 
1t (49.07 g, 72%) „ 
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4a: 'H NMR (CDC1 3 ) 5 ppm: 1.40 (s, 6H). 2. 28 (s, 1H), 2. 28 (s, 3H). 2. 4 
9 (br s, 4H), 2.69 (br s, 4H). 

5 <&&ffl2 N 4 -(3- ^nn -4- 7^tP7j=/V) - 7 - [3- * - 3 - 
(4 - ^ ?VV - 1 " tV<? - 1 " ^^-^3-4, !) Vi?T $ V (2a) 

> 

1) ttflsT-tf-^A' (200 mL) IZ 7-# a a -6-- h n - 3// - V V-4-^->- 

t n n-8-- b d - 3i/ - 4 1 / y (#13:1, 52.0gl 

10 Leonard J. Org. Chem. 1975, 40, 356-363 ,fc|Btt> *5 it?DMF (0. 7 mL) 

(280 mU&fll*. Sa-C*#Ufc, 3-^n-4-7;Vto7=!) 
> (36.9 g, 253.6 ramol) ©^y7 , B/<;-;^ (760 mL) £ b 

15 tCv^aa.*$ry (300 mL) 20*CT? 20 Lfc.TR^T^^r^^ (600 

mL) 20lCT?«#&«ttfc. tfclR*«IfcU (200mLx2) tf 

SfcfrU «lJET«»Lfc. WbfrTcmftZ*? (1 D-* (120 mL) fcJP 

x., Tk^T&^U&a 5 b f 'J x^WT % V (30 mL) SriDxfc 0 1 B#fTO 

itjgW£flSJRU * (700 mL x 2) Lfc. ffilftfltt (65 g) £T 

20 -feh=>y/V(1.2 L) iTttJft^VftU, *»t5ilB*"efc5 (7- * n D 

V (54.6 g, 67%) £#fc„ 
2) -6- = ha - (3 - * o n - 4 - 7^*n 

TS> (14.2 g, 40.1 mmol), 1-3?* 5^-2-:/p f ~/V)-4- 

25 (4a) (10.0 g. 60.1 mmolK 3$it& (I) (380 mgh 

tfy h?**(hy7;c=/l'**7-f}')'<5-?*A (1.39g) ©DMF»»E (70mL) 

35 



WO 02/066445 



PCT/JP02/01575 



fc SOVX'gmZ 15 MM Cfcm> b V ^*7 Z > (1. . 39 mL, IOO. 0 mol) & 

n^m&nm. uov-c 50 ^mmwLt^R^m^n^mmLM^ 000 «l) 

ZMttfto &.&Wi&ptiL^7-fl' (200 mL x 2) -Cttttk ^Lfc 0 

;v) fctf U g#Jt-T5- fafr (3- * o p -4-.7;i'to7ii/v)- {7- [3 
- * - 3 - (4 - / ^/V - 1 - v=-/b) - l - - 6--hn - 4 - 

^t/y-/W 75^ (3a) (7.25 g, 37%) 




jOC 1 



CI 



N 

3a 

3a: J H NMR (CDC1,) 5 ppra: 1.54 (s, 6H), 2.28 (s, 3H), 2.53 (s, 4H), 2. 82 
10- (s, 4H). 7.21 (t, J = 8. 7 Hz, 1H), 7.59 (a, 1H), 7.99 (m, 1H), 8.08 <s, 
1H), 8.80 (s, 1H), 8.81 (s, 1H). 

nhP^3a (3.69 g, 7.64 mmolh ftlfe (5 »L) *S J: l/«»5fc (1.71 g, 30. 
6 nunol)©^ (100 mD-TK (50 mL)iTO$r 20MiS«S^^fc o M 

15 T. EJfcftfc 10%^@£^ b V !>A«(90 mD&MX., MT? 1 B*|H!*#Lfc© 
t,t7^f KT-^i§bfc 0 /— (150 raL x 3)-CJ5fc#U MtfR4:ift*6 

tfco?^»7k (100 inL)&*P*.*fttltt*:*SiU &J««J«r*T*»Ufc. MHETffc 
it5t,g^tt57^ft,iV 4 -(3- ^pp -4 - 7/Vtn7x-;V) - .7 - [3 
- ^ - 3 - (4 - ^ ^/W - 1 - tX7-^;V) - 1 - :/^ = /u:]-4, V VS? 

20 75^ (2a) (3.02 g. 87%)%'&tc. 




2a: l H NMR (CDC1,) 5 ppm: 1.55 (s, 6H) , '2.30 (s, 3H), 2.53 (br s, 4H). 2. 
80 (br s, 4H), 4.53 ; (br s, 2H), 6.93 (s. 1H), 7.11 (s. 1H), 7.17 ( t. J 
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= 8.8 Hz, 1H), 7.53 (m, 1H), 7.88 (s, 1H). 7.93 (dd, J = 2. 5, 6. 5 Hz, 1 
H), 8.58 (s, 1H). 



• mL) &-l05°C\Z&WV^ 0.88 HC7x^;HI f^A/THF^S (19.8 mL, 17. 
4 mmol) £#o< 9^TLfc. 30#&, DMF (5.4 mL,, 69.6 mol) Sr^TU 
t$>o < *) b-20V%VMVfco&fcmz$>mM7kmWi (100 mL) fe-JW 
10 £.&,®*%m^ s ?-fl' (80 mL x 2) ■Cl*tt!Ufc."*'««SrRi»» 8MSft»feiT'** 

(5.66 g) SrT-fefV (50 mL) w©#ifcfc Jones 

Kg (20 mL) £t£o< "9APxi, M*t?#ii.bfc 0 S^t->r y^a^V-yvSr 
AP*.fc«, »«Ufc 0 2mo l/L*ttflS^h-y (100 mL) fcftlit* 

15 iL4-yn^-2-=M3 5if,|fK (1.95 g, 5294) 



'H NMR (DMS0-d 6 ) 5 ppm: 7.80 (br s. 1H), 7.98 (br s, 1H), 8.25 (br s, 



20 2) 4-^P*r-2-- h (1.80 g, 7.83 mmol) 0. 88 N^fifefl^MJ * 

(10 mL), (133 iglWyj'B ^7^ = -^ (0-7 mL) 

X, 76TCKJP»Ufc. ^H^^U^e^^, t (1.1 mL) &#o.< 5 £ 

t 4-^n^T^ h7=Mfc (1-73 g. 96*) tmbtltc* 



<&&W3 (7 - /o=f - 6- = h D - 4- y =A0 - (3-^no-4- 
5 7/^P7i^) 7^ 

1) 2, 5-^/0^-1-- h vOify (4.32 g, 15. 4 mmol) OTHFM (250 




1H), 14.1 (br s, 1H). 



25 
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XX 



C0 2 H 



NH 2 



l H NMR (DMSO-d 6 ) Sppra: 6.62 (dd, J = 1. 5, 8.5 Hz, 1H), 6.95 (d, J = 1. 
5 Hz, 1H), 7.56 (d, J = 8. 5 Hz, 1H). 



$£L*: 0 '^*M7? (1.45 g) €r^0x.^ e>(d 6B#pgisgftLrc 0 ftTls* 
= T*»fBE (30 mL) SrJpx., Ltf £fc/£«3fc*8U Sfej&f- 5 i B fit t 

t5 - 3 ^ - ^rt^D y - (1. 67g, 98%) Sr^fc 



l H NMR (DMS0-d 6 ) 5 ppm: 7.69 (dd, J = 1.9, 8.4 Hz, 1H), 7.89 (d, J = 1. 9 
Hz, 1H), 8.04 (d, J = 8. 4 Hz, 1H), 8.14 (br s, 1H). 

is ®m.m (3 mD ±%mm. OmD (o^mm^i-^^^-^H - 

V > - 4-*> (1. 67 g, 7. 42 mniol) 95^—10010-^ 1 f^RfljfJP 

BLtCo (50 mL) \Z&%\ M%JgSilfc 0 7KX*i5fe#- Lfc&, H$. 

ffT^-TS t S6<Jii-a 7-^0^-6-= ha - M r y ^-4-^-^fc«tt^7 

-^n^-8 : - h n - 3ff - =^t/!) >-4-i-yC^5.6 : 1 <D^% (1. 3 g. 6 
20 5%)£»fc 0 



5 3) 4-ya*7V h7=^i,(L63 g, 7. 55 mmol) l^lfcjjwVAT ^ (1. 
96 g, 18.9 mmol) fe«tt/2-^ h^v'cc^y-^ (25 mL) SriDx, 7 ^ffliWJ^iS 
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l H NMR. (DMSO-dj) 5 ppm: 8.15 (s, 1H), 8.27 (s, 1H), 8.61 (s, 1H). 

roa-fr* (i.26 g ) h) i (7 - b 

5 - 4- - (3 : ^nn'-4-7;vto7x-;V) 7^ (1.38g, 7 




(7 - ^P^E- - 6 - — h n - 4 - 3r^-i/ y ~/V) - (3 - ? on •4-7A-*P7a = 
10 /V) 75^ 

l H NMR (DMS0-d 6 ) 5ppm: 7.46 (t, J = 9. 2 Hz, 1H), 7.77 (m, 1H), 8.13 (m, 
1H), 8.25 (s, 1H). 8.73 (s, 1H), 9.33 (s, 1H), 10.37 (br s, 1H). 

<£-$0!l4 (7- ^P*-6- ■= hP -4- *^J^j;=/W - (3-*pn -4 

15 -^^tD^x^) 7^IS!t> 

1)2, 6-S?^P*=. h O'*^ if J" (80g, 285 mmol) ODMF (500 mL) j&fgfcl 
5/T^flS<B (I) (38g, 427 mmol) fejqit lOOTC"? 1. 5 RlMHiKtt Ufc B 
Mi Lfc«L F/HV (750 mL)-* (1250 mL) Wtfc. JfcHTf-fc?^ h (5 
0 g) fcta;t+#k»#Lfc«, Lfc 0 «#*#BEU #$J§£7k 

20. (500 mL), KTV^^T* (250 mL x 2) , tR (250' mL), gSfH^&zk (500 mL) 

-zfo^^yu^^^tr^m^t-r^M^M^i (6i.4 g ) &mc a z.Mwt& 

^=f-/Y (270 mL) iZfeMls, (330 mg, 1.35 mmol) &flD;t, £ 

25 ai«E«:tttt^^/>< (200 mL)^V>-C3i^/-/l/ (100 mL) Ufc. ' ttffitrffS 
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T©£Lf£#&, jc--^a> (250 mL) kz^ryM^^MM^TBWLito Ifii' 
tfcft, 5pffiy|fcSr»5tL 4-^0*7 ?=t/«'7' ^ K (40g, 186 mmol, 65%) £ 

'H NMR (DMS0-d 6 ) 8 ppm: 8.10 (d, J = 8. 3 Hz, 1H), 8.21 (dd, J = 1. 8, 8.3 
Hz, 1H), 8.57 (d, J = 1.8 Hz. 1H) 

x^CONH 2 

l H NMR (DMS0-d 6 ) 5 ppm: 6.61 (dd, J = 1. 8, 8. 4 Hz, 1H), 6.81 (br s. 2H), 
6.89 (d, J =1.8 Hz), 7.17 (br s, 1H), 7.46 (d, J = 8. 4 Hz, 1H), 7.79 
(br s. 1H). 

2) 1) i-ZfV^Tl/ Yy~>\>T ^ K (40 g, 186 mmol) 3>a:*/— A- 

(400 mL) «fl?Lfc„ rft{C*#T$#L/.£#k, :fhy f*VK (54. 

2 g, 93 mmol) *ADX, . &^-T?JgSfe^A (60. 1 mL, 744 mmol) 1.S 

B»mttfiftasEL^. * (soo »l) (40 

mL)*JPitfc. ®J£T^^t* bfczK (200 mL)Sr*D*.x *fffl4feS:«&kfc. ft» 

\ Z £V) 7-zftt* -3H- *i-*/V V-AritV (35 g, 156 mmol, 84%)«rftfc. 
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l H NMR (DMS0-d 6 ) 5 ppm: 7.68 (dd. J = 1.7, 8.5 Hz. 1H), 7.88 (d. J = 1. 7 



Hz, 1H), 8.03 (d, J = 8.5 Hz, 1H).' 8.14 (s, 1H). 

3) 2) • »- *tyj) >-4-tV (35 g, 156 mmol) 

5 (56 ml) l^i!? t 90lCfD»^J:-eiP W Lfc„ £ftfCKJfc'f£t& 120«CEATK:& 
%4#g)36ja«iBft (56 bL) «r^*-5o»TUfc.j»T»T«^bJcm*M90t: 
£T»3g#Lfc„ ^Hicmatl, >XtK (1.5 L) izhit. *ffflUfc@fr 
SrigifcU 7K (500 mL) "Cifet* Lfc. ftjftjCj: 9 7-7 , P^-6-~bP -32/- 
V l/-i-*^b 7-zfu^-8-=- hn - 3H- ^t/r/-4-t^©^ 3:1, 

10 37 g) =Sr#fc 0 

CltL^S'fk^^--^ (205 mDiSiT^DMF (2. 5 mL) 2 B£fKiaD3&38Sfc U 

fc. SJt&fKfr«JET*»f6HLfc. :W:-^bo^^> (370 mL) &AR*.S&. 
CXPL/i^f, 3-^ o o-4-7;^nr=!l ^ (21. 9 g, 151 mmol) W^y/ 
(1.1 L) @ffi«r?gTU$P>t4ltK^#U7£.R^^^^> (1. 

15 1 L) frJP*.tt««Srit^bfc B «fc*KiJ:5 (7- /d^ -6- = -4- 

y =/l^) - (3 - V n P - 4 - 7 x, -;\>) T 5 VttHfeal (42. 7 g, 98. 4 m 

mol, 72%) Sr^fc. 



(7 - ^p^ - 6 - = h n - 4 - y - (3 - ^ n d - 4 - 7^a7i^ 

20 A-) 7$VMI 

'H NMR (DMS0-d 6 ) 5 ppm: 7.52 (t, J = 9. 0 Hz, 1H), 7.81 (m, 1H), 8.15 (m. 
1H). 8 : 33 (s, 1H), 8.86 (s, 1H), 9.54 (s, 1H), 11.16 (br s, 1H). 

4) (7- :7*P^- - 6- =■ h a - 4- *i-y V =-M - (3-^an-4-7/VtP7 
25 sS/V) T 5 (42.0 g, 96.8 mmol), l-lU-^f/H'/D^) 
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-l-tf-frV'tyV^ (4a) (19.3 g, 116 nunolh F ]) x-^frT \ V (47.2 jnL, 
339 mmol), ODMSO (400 ml) mmzo^Xm&TI8Lf5.&. St*«*Oiftf^ 
£ 3 |§]?tV\ 3 !7fl5^ (I) (460.8 mg, 2. 4 mmol), F Jj'7x-/l-*^7-{ y 
(2.53 g, 9.6 mmol), iWfc*?'^* A (II) (543 mg, 2.4 nunol) 5r^^80^C 
5 -C 9 #ISJ&# Lfc. BSftiSfli Lfclfeft&^/l' (750 mL), 1%T V^-Tzk 
»«.(1.BL) ■^ftjf-t^-i' F (50 g) «xTl#lft o ™§rI*Lfct, 
#«S*ffiftA*£zk(500 mLX2)T?fc#U F 9 7ATKif, itiET 

««ES:®*Lfc. atfEfcBMfc**-/!'-* fy -/v?S^jK (10: 1, 130 mL) &M 

x.MWL$rm%>&i& i frLtc e mmtfozr* f- f (100 mD-w^**?^ 

10 WaO-FPf^ 3a (23.3 g, 48.3 mmol, 50%) 

£fifc09 2 ©#8rC# PjtbfcT $ / ft 2a (6. 08 g, 13. 4 mmol) , T V V »Wt (1. 
38 mL, 20.1 mmol), F !l if ;V7 ^ > (2.8 mL, 20.1 mmol) te&tfEDC (3.86 
15 g. 20. 1 mmol) DMF (100 mL) 8feffi# Ufc„ SJ&fcT * V 

m (0. 46 mL, 6. 71 mmol), h!Jxf;>7Sy (0. 93 mL, 6. 71' mmol) :Jo<J:LKED 
C (1.29g, 6.71 mmol) S feKl— «&«#Lfc. S^ffiSraW* (300 m 

20 L, Btt'fctaft^*) la (3.41 g, 50%) o 
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la: 'H NMR (DMS0-d 6 ) . 6 ppm: 1. 44 (s, 6H), 2.15 (s, 3H), 2.35 (br s, 4H), 
2.64 (br s, 4H), 5. 85 (d, J = 10. 3 Hz, 1H), 6.33 (d, J = 16.9 Hz, 1H), 
6.58 (dd, J= 10.3, 16.9 Hz, 1H), 7.47 (t, J = 9. 1 Hz, 1H). 7.84 (br s, 
2H), 8.20 (br.d, J = 6. 1 Hz, 1H), 8.64 (s, 1H), 8.69 (s, 1H>, 9.88 (s, 1 
5 H). 10.01 (s, 1H). 

g-j&m 3 (o^mx-mc (7 - ^p* - 6 - = h p - 4- v - (a - * « ■ 

P -4 - 7^B7x-^) 7$^i l-a,l-^Wrntf=/U)^*!)/. 
10 (4b) fcffllr\ ^«2-2)3)tia««0*ffi-Cft^«»T5/^2bt»fc. ftJ^ft 

2b £H3fc0il 1 i RWH4*«fe'Cfl5-fi'«i lb 




15 lb 0te3s87%): 'H NMR (DMS0-d 6 ) 6 ppm: L 43 (s, 6H), 2.61 (n>, 4H). 4.18 
(m. 4H), 5.84 (d, J = 10. 2 Hz, 1H). 6.33 (d, J = 16.9 Hz, 1H), 6.56 (dd, 
J = 10.2, 16.9 Hz, 1H), 7.44 (t, J = 9. 1 Hz. 1H). 7.80-8.00 (a. 2H), 7. 
95 (m, 1H). 8.60-8.70 (m, 2H), 9.85-9. 90 (m, 2H) . 
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2b (1&3S 7950: l H MR (DMS0-d 6 ) S ppm: 1. 47 (s, 6H), .2.64 (m, 4H), 3.65 (m, 



4H), 5.55 (id, 2H), 7.43 (t, J = 9.2 Hz), 7.52 (s, 1H), 7:65 (s, 1H), 7. 
82 (m. 1H), 8.20 (m 1H), 8. 39 (m 1H), 9.64 (s, 1H). 



4b mm 73%) : "H NMR (MS0-d 6 ) S ppm: 1.39 (s, 6H), 2.31 (s, 1H), 2.64 
(t, J = 4. 7 Hz. 4H), 3.75 (t, J = 4. 7 Hz, 4H) . 

t s. ~y {s)> 

/-;l> (2.5 L)(Cil7C^ (84. 2g, 1.51 mol) t 1.5mol/Lig® (605 mL) 

zmx., mwhte&b 9ot:^nmbfc„. ^<D^m^d - zfu^ - 6- =. - 4 

- 3-7";/ JJ -;v> - (3 - ^ a n - 4 - 7jc^/P) T ^ ^-S: 30 #HKl 1 

Hlfcfct) 30g1*Off 40^iDLfc. 5«M«|$ttt, J*)®£ 50*tfclL2 

fafeimfc-r h y -7 ^tk« (450 mD £ 1 ^^zK^fb-j- vvt? atK^-c ph % 

7~8KU g<»Lfc. HF^i^/V (1 L) *5itJ<-t?7-f h (300g) ^AD± 
W<ft£N£, f*iigi§£t7ofc 0 THF - I*Bfe=^ (1:1, 1 L) 

i*U SIWTSSSLt &ISi£fc:7k (1 L). £AP;i£j»&iItIfcU teT 
60rT-l!fci£j&U mmik&VQ (108.76 g, 98?0 £#fc 0 

HN -^^Cl 





5: 'H NMR (DMS0-d 6 ) 5 ppm: 5.77 (s, 2H), 7.43 (t, J = 9. 3 Hz, 1H), 7.60 
(s, 1H), 7.80 (m, 1H), 7.94 (s, 1H), 8.18 (dd, J =6. 9, 2.1Hz, 1H), 8.39. 
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(s, 1H), 9.72 (s, 1H). 

6 > C4-(l, \?~)i>)-\-\f^y V=.)V\T J z b=> V 

71/ (4c) 

^-/U-2-7°n fcT=/U) tf^i^S/V (350 mg, 2. 3 nimolh$ffi&;& V t? & 
(480 mg. 3.45 mmol) © fvl^fvU-ir h V (MEK) (10 mL) 1^/0*7 

■fe h = h y ;b (0. 176 mL. 2. 53 mmol) fcjBx., MX* 30 £»#Ufc' 0 SMI: M 
EKT'«U MHSLfc. ttttfcftttU Mfls^lfe (0. 439 g, S£fttfJ) 

4c 

4c: l H NMR (300MHz, CDC1 3 ) 6 ppm: 1.40 (s. 6H). 2.31 (s. 1H), 2.68 (br s. 
8H), 3.52 (s. 2H). 

i 

1) ti&m 5 (1. 0 g. 2. 72 mmol) , [4 - (1, 1 - fAs - 2 - 7*n f-/U) - 
1 - t>C? rir b =• h V A* (4c) (624 mg, 3. 26 mmol) ^fvW 

>^ (15 mL) h. DMF (3. 5 mL) £*0x.fc o IW^tt^LiET^. S 
^S&<tV , >?£SfE£:3[e] : fTV\ M)7x^/V*^7-fV (35 mg. 0. 16 mmol) 
^^^7^^ (H) (18 mg, 0.08 mmol) SriDX. 80"C"C' 4 B#^^# L 
fc. Rf&ttfeMLfcLfcflL ®J£TM£©£L*:,, ^Sfc 

3-A,-/?/~su) fcttU B$}k-rz*y7V >?<k&®>2c (1.07 g, 82X) 
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2c: »H NMR (270 MHz, DMS0-d 6 ) Sppm: 1.48 (s. 6H), 2.56 (br s, 4H), 2.70 
(br s, 4H), 3.73 (s, 2H), 5.54 (s. 2H), 7.42 (t, J ■ 8. 9 Hz, 1H), 7.51 
5 (s, 1H), 7.64 (s, 1H), 7.81 (ra, 1H), 8.20 (dd, J= 6.9. 2.4 Hz, 1H), 8. 
39 (s, 1H), 9.64 (s, 1H). 
2) it&yi 2c (500 rag, 1. 04 mmol) t T ? V >^g£ (0. 36 mL, 5. 2 mmol) „ 
h y xf /l/7 > y (0. 22 mL, 1. 56 mmol) iSJ^EDC (297 mg, 1. 56 mmol) 
<D DMF (7 mL) *«SrM"X?-|ft»«sUfc. RiCttS:*IETS*U, S*7k 
10 (70 mL) Khft. j®-B^£i£i®Lfco Bffi&7K*5«fct! { zk-^*/ — ^-Ci5fc# 

ML, #^^fc@^#J^7k-^^y-;KcxSl^^b, B«j£-*- 5fls£-4ft lc- (3 

38 mg, 61%) . Sr^fc. 




1c 



lc: »H NMR (DMS0-d 6 ) 5 ppm: 1.44 (s, 6H). 2.50 (br s. 4H), 2.67 (br s, 4 
H), 3.71 (s, 2H), 5.84 (d, J = 10. 1 Hz, 1H), 6.32 (d, J = 16. 9 Hz, 1H), 
6. 56 (dd, J =16. 9, 10. 1 Hz, 1H) , 7. 46 (t, J = 9. 2 Hz, 1H), 7,84 (br s, 2 
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H), 8.18 (bf d, J = 6.8 Hz, 1H), 8.63. (s, 1H), 8.67 (s. 1H), 9.89 (s, 1 
H), 9.99 (s, 1H). . 



<^JSM4~2 5> 

5 4 -(3-* D D-4-7^D7ss;V)-4,Ht/y >vT 5: V (5) 

TiC^i-«t5^ , r^^^ 2, lfcS3£Lfc (scheme 5) „ Zfr^fKOX* 

Scheme 5 

1 



10 



15 



20 
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<^W7ri2> rt'f i/y 4©^ 

_hSB2Slfc*9 3 ~ 2 5f\ ftftVoMt LXffi^1tT J tTi'>ib&9o4ttTtt&ffc 

4 g : rr^rvl^^-y? P ?/f K<£> O.S H THF ^£ (360 mL, 180 mmol) 

£>kifrTft#U (21.93 g, 150 mmol) IrSTtfc, 

*?&T30#WJfS#LfcgL «6#M. (18.4 ml, 195mmol) «TL, 1 

S£&U Sits: fc^«fc«9 i.i- vx-x-h*i'*rfl'-2-7*x~A' 

ai^x/V (31. 36 g, 97%) £#fc„ 

@£g£ 1, 1 - tf^ (a: h^rv';* fvl') - 2 - 7°n tf=^ olXTA^ (15. 00 g, 70 
15 mmol) fc. l-^f/Hf^7^> (8. 41 g, 84 mmol), &{b$i (I) (360 mg), 
>y ^=f-;V7 $y (9.7 mL, 70 mmol), £THF (150 mL) fc#8¥U 2 
f&iggftLfc. g«H7l, EJ&flfclC'BuOMe&an*., 3N «»^*fitiJUfc. 6N 

20 j|it5:tfa!)W^ 4g (15.30 g ,' 86%) Zfttc* 

4o: 1-(1, - 7"* V-M JJ - 4 - A< 4k £ 

ur 4 - 1 Ko^v-f^y -^>*«v\ ^•dtwio^ifeKiPc-C'fr* ; »fc^54%] 

(6.0 g, 36.0 mmol) £r THF (100 mL) fc»*U NaH (1.73 g) *3*tf3*fc 
25 (7.7 g) tin*., M-C-BUM^Ufc.- S^S:S«9lL, **rfll*.^* 

3R*fcSlf»ai^-/Ufc#»U, *#T> 4N tttt-WBfe^f-A' (9 mL) fcjfcTU 
£.KtcikgStVo&W.fc. 4o-HCl (4.0 g, 51%) «:#fco 
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<^W9> 

4m: 4- (1,1-^^-2- 7 P \£-)V) *?V im%Wt LT^7 ^ 

<2.5«) £&mi<D#mizmcx&&;mmm] (6.0 g , 

40.0 mmol), (3. 50 mL) v 5 ^ D n * * (60 mL) &7jc?£T 

5 fc#U ^^*=^nj K (5.6 g)SrJP^fc. SML*T#o< 9#a& 

ifcic TftlfrU «*^^.'>!?A±"eSllLfc. tfflJI*ltttl;fls£-* 4m (7. 

8o g , 85%) &mn&m&t lt^„ 

<-&j*08-i o > 

10 4r: l-(U-^f;H-ypf=;>)^7^^ (5.0 g, 33 mmol), 

f/ux-f/i, (4. 7 g> go inaial) x 3 ^fc-f h 1/ £ A (35.0 g, 233 mmo 
1), ^Sfe^y (9.2 g, 66 mmol) £, ^f^xf^p/ (150 mDMiS 

U SJS«&3 BMAPjaaatUfc. »Jfc«r«ffiT«*U MIcRKat^/uSrito 
3N&»T«Ittil,fc. ttW^fc 6 NTKSIflS-?- h y 9A*»«-Ctfft*; S? 

9vv (17.0 mL)- Sr^pxfc «ffflUfcJ6fiS:*iau U&n&LXfc&to 4r (7. 
44 g, 79%) *ttlt&M * U-C#fc 0 

1 1 > 

20 4s: 1-(1, 1-^^^-2-^P t*=/V) t°-<7^> (5.0 g, 33 mmol), TiT" JJ 
(2.6 g, 49 mmol)&> (50 mL) Kl&fl? U^ffl.^? 3 

GlHL 55^4 ^FP4!0i#Ufc o U «JBEf£«feU<l2'&:» 4s (6.51g, 

96%) Sr^e^fefii LT#7b Q 
<-a-J55c^J 1 2 > 

25 4v: hy^>'-4-^./^*>'SI 3 - )\y (4.0 g, 17.8 mmol), ^EvV 

S'jy (2.94mL, 26. 7 mmol), y ? A (2.96 g. 21.4 mmol) C7tF- 

hy^iSi (40 mL) *2.5B#(B3ti!fE;S*fc. U 
Sr'BuOMe (20 mL) L-fc„ iSi££SiH&U 'BuOMe. (40 mL) SrJHx., *E$M* 
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3Ni&g£ (30 ml x 1, 10 mL x l) Lfc 0 tttfiffiK: 6N*@&{fc^ h!> £ A* - 

*i£fci$ti^*i5rf *"CiP*, '^PP^i' (40 mL x 1, 20 mL x 1) • 
Lfco **JifcftKfc, ««fbfl5-&* 4v (2.44 g. 98%) fcttttM i UT.#fc 0 
4v (3.94 g, 28.2 mmol) SrS^TTU:*— 9 s /U (20 mL) fc?£fl?U 
3k8*_kSM ! l i L,fcj9 s &% 4Nig& - f^^A- (7.8 mL, 31.2 mmoi) tKTLfc. 

sia-e 30 ^fa^ifcaifljiL/aaEtri?*^*— y/u^ftiMi, « 

ffiTISfll-^S-t^JiO^* 4v • HC1 (3. 78g, 76%) tfi^B#itt#fc. 

<nmm2 6> 

1) f y ^jVT 5: V (5. 5 mL, 40 mmol) <O^V J — /H&tt (30 mL) KlS 
ig.tf^^T? (3.26 g, 40 mmol), f-^l^T h?-f/^P***<K 

(11.8 mL, 40 mmol) 33 £TM - (1. <ftV-2-7* tf=/V) f^y v» 

-4-^-y (41) (3.3 g, 20 mmol) &anx.fr 0 7 BSKISfc*^ NaBH, (1.13 g, 

30 mmol) £i»l;tM-e-|fe»#Lfc. S«ff«T 5 %T V*-T 7k (80 mL) fclfc 
It, ^rinji^ (100 mL) ^»Px.fc a »^»H5'fHMU tt±«J«:^ 
^ PP ^y (30 mL x 3) T?ife* Lfc. U V !> * 

7i (20 g) -ci&iaLfco MtWLv &e>*i,5@#&&JE~F, #H (» 
lOCC/0. 1 mmHg) t [1 - (1. 1-^* ^"2-^ * " 

4- tf^<y *s~)V]i?*^A'T % > (4aa) £$&'fe&ifli £ L-T#fc„ . 

2 ) 7-^pc£--iV 4 -(3-* P C-4-7/V^-d 7in^;W)-4,6-^^-y U I/S?T 5 ^ 
(5) (557 mg. 1.52 mmol) . 4aa (383 mg, 1.97 mmol). h V 

(12 mL) , © DMF (2. 4 mL) ^WLt> «£ETK^1, 
£ V^Sfe'fc&SlalffV^ b y 7s=;v*^7-f> (24 mg, 0. 09 mmol) , ftR'"* 
5v?:!7A (H) (10 mg. 0.05 mmol) fcjq*., 80'CT? 3 «fra«» tfc. 

tHLfc. *r$JP&7k. (x3) , fSft*3fok©Hfcife»U *S*«MM- K!> **-k 

"C***, *ffT*«E***U 7S/# 2aa£#fc„ 

.3) 7 ^ / * 2aa (690 mg, 1. 43 mmol) t T 9 V A'Hfc (0. 49 mL, 7. 2 m 
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tool) % M/x^;l/7^y (0. 30 mL, 2.15 mmol) SS^T/EDC (410 mg, 2.15 mm 
ol) 4>DMF (8 mL) «£^£T-|ifeSg# Ufc 0 RlS«S:*ff TS* L, B 
mz.mWfrZtia*., RK^^fcTttffiLfc.- #$JI£* (x 3) % t&fP^Jfe* 

a (127 mg, 16%). &f#7t 0 



J 




1 aa 



laa: 'H NMR (270MHz, DMS0-d 6 ) fippm: 1.32 (br d, 2H), 1.44 (s, 6H), 1. 
10 76 (br d, J = 11.2 Hz, 2H), 1.99 (m, 1H), 2.15 (br s, 8H), 3.10 (br d, J 
= 11.3 Hz, 2H), 5.84 (d, J = 10.1 Hz, 1H), 6.33 (d, J = 17. 0 Hz, 1H), 6. 
56 (dd, J =17.0, 10.1 Hz, 1H) , 7.46 (t, J = 9. 2 Hz. 1H), 7.84 (br s, 2 
H), 8.19 (br d, J = 7.2 Hz, 1H), 8.63 (s, 1H), 8.66 (s, 1H), 9.91 (s, 1 

H) , 9.99 (s, 1H). 

15 

<M^J2 7 > 

i) 4mme>Jjmzmcx®&i,tc (7-7*0^-6-= 

✓ 0*0 - (3-^PP-4-7^*07x^) >-MMi&*ik-r * — 

20 / !) ^/V) - (3-^OD-4-7;^a7x = ^) 7 5>" (3.0 g, 7. 55 mmo 

I) £-^J&0!l 1 ^SfclCipCT-g-^LfcT-ir^Vy 4ab (1. 76 g, 9. 06 mmo 
1) , *5J:tfh y jl^/WT^ ^ (60 mL) <PDMF?§*£ (9 mL) jC^LT, I^JBE 

TJBHa, glgg&^>?&f££3|5]m\ >y 7^^**:7^ v (us mg, o. 

46 mmol) , ^7^7^ (H) (51 mg, 0.23 mmol) ^flPx. 80^1? 3 IffM . 
25 &#Lfc 0 Sf&fSmHfc^, $BETM£fI*Lfc 0 a^MTk^rJnx, 
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3ab: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.48 (s, 6H), 1.66 On. 4H), 1.95 
(m, 2H), 2.14 (s, 3H), 2.33 (s, 3H), 2.79 (br d, J = 11. 6 Hz, 2H), 2.97 
On, 1H), 7.48 (t. J = 9. 2 Hz, 1H), 7.80 ( D> 1H), 7.88 (s, 1H), 8.16 (br 
d, J = 7.0Hz, 1H), 8.73 (s, 1H), 9.45 (s, 1H), 10.45-10.55 (br s, 1H). 

4ab 

4ab [^J 1 ©^SIIJICT^^ ; KZf 69«] : 'H NMR (300MHz, DMS0-d 6 ) 5 p 
pm: 1.31 (s, 6H), 1.45-1.72 (m, 4H), 1.77-1. 93 (m, 2H). 2.11 (s. 3H), 2, 
21 (s, 3H), 2.70-2.95 (m, 3H), 3.10 (s, 1H). 

2) = hn^ 3ab, IN MM. (22.5 mL. 22.5 mmol) , & JlTPMUZ (2.09 g, 
37.5 mmol) ©rc*/-/u (70 mL) S^ffifc 1. 5 BJBJiift **fc„ KJ£»«r 
50t:t L^m, IN b y ? (22. 5 mL, 22. 5 mnol) £A[J;L, 

50t-C'30#&#U KlSftSrMi ±54 hT!»ill,fc. , 3MlEfeiHfc 

xf/^iSfL. it&£i£f?§Lfc&, aaEKaW^SrJpit', ftSfcac^KiTtttil 
tfco «Jf£7k (x 3) , ISfP^TK^HIMlcflc^L, **«MI+hy^A-c 

#Lfc„ mffi.kLtc&feWlV, Sfi«Ji1-5T5y«:2ab (2. 78 g, 76%) frft 
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HN 




2ab 



2ab: l H NMR (270MHz, DMSO-d 6 ) 5ppm: 1.50 (s. 6H)/ 1.66 (ra, 4H), 1. 92 (m, 

2H), 2.13 (s, 3H), 2.33 (s, 3H), 2.79 (br d, J = 10.8 Hz. 2H), 2.99 (ra, 

1H), 5.53 (s, 2H), 7.42 (t, J = 9. 2 Hz, 1H), 7.50 (s,. 1H), 7.57 (s, 1H), 

7. 80 (ra, 1H), 8.21 (dd. J =7. 0, 2.4 Hz. 1H), 8.39 (s. 1H). 9.63 (s, 1H). 

3 ) T 5 / # 2ab 26 - 3) t P^^^ffiT' B mt&M lab (Ifc^ 33%) 



lab: 'H NMR (270MHz, DMSO-d 6 ) 6 ppn>: 1.46 (s, 6H), 1.63 (m, 4H), 1.86 (ra. 

2H), 2.10 (s. 3H). 2.30 (s, 3H), 2.74 (br d. J = 10.8 Hz. 2H). 2.92 (ra. 

1H). 5. 85 (d. J = 10.0 Hz. 1H), 6.33 (d, J = 17. 0 Hz. 1H). 6.56 (dd, J 
=17.0. 10.0 Hz, 1H) , 7.46 (t. J = 9. 2 Hz, 1H), 7.78 (s. 1H), 7.81 (ra, 1 
H), 8.18 (br d. J = 6. 6 Hz. 1H), 8.62 (s, 1H), 8.66 (s, 1H), 9.88 (s. 1 
H), 9.99 (s. 1H). 

<mw\2 8 > 

3L^-4-XJl>*l'® iJ*7Vl,j&»t,-£$Lfc4ac (W 8055) b (7 - 

7S y^ ffl^ ±M%W\2 7 bnWi^X. 3ac, 2ac*5£t/ lac 
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MeN^ 

4ac 

4ac: l H NMR (300 MHz, CDCl,) 5 ppm: 1.97 (t, J = 2. 6 Hz, 1H), 2.28 (s, 
3H), 2.38 (dt, J = 2.6, 7.7 Hz, 2H), 2.46 (br s, 4H), 2.53 (br s, 4H), 2. 
61 (t, J = 7. 7 Hz, 2H). 



MoM 1 




3 ac 



3ac: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 2.13 (s, 3H), 2.33 (br s, 4H), 2.47 

(br s, 4H), 2.59-2.73 (m, 4H), 7.48 (t, J = 9. 2 Hz, 1H). 7.79 On, 1H), 

7.90 (s, 1H), 8.14 (dd, J = 6.8,2.4 Hz, 1H), 8.72 (s, 1H), 9.38 (s, 1H), 
10.42 (br s, 1H). 




MeN 2a c 

10 2ac: l H NMR (270HHz, DMS0-d 6 ) 5 ppm: 2.16 (s, 3H). 2.36 (br s. 4H), 2.47 
(br s, 4H), 2.60 (t, J = 6. 5 Hz, 2H), 2.72 (t, J = 6. 5 Hz, 2H), 5.86 (s, 
2H), 7.42 (t. J = 9.2 Hz, 1H), 7.46 (s, 1H), 7.58 (s, 1H), 7.81 (o, 1H), 
8.20 (dd, J =6.8, 2.7 Hz, 1H), 8.37 (s, 1H), 9.60 (s, 1H). 




1 ac 

15 lac: l ii NMR (270MHz, DMS0-d 6 ) 6 ppm: 2.15 (s, 3H), 2.32 (br s. 4H), 2.46 

(br s, 4H), 2.60-2.69 (m, 4H), 5.86 (d, J = 10. 0 Hz, 1H), 6.35 (d, J = 1 
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7.0 Hz, 1H), 6.65 (dd, J =17. 0, 10.0 Hz, 1H) , 7.45 (t, J = 9. 2 Hz, 1H), 
7.81 (br s, 2H), 8.16 (br d, J = 7.0 Hz, 1H), 8.60 (s, 1H), 8.78 (s, 1 
H), 9.86 (s, 1H), 10.00 (s, 1H). 

5 <mmm2 9> 

2a (2.40 g. 5.3 mmolh 10%'< 7 <7 (170 mg) OTHF. (15 . 

(15 ml) }g-£$[£7k§it#ffl^T. ^STC 12 &&&& Ufc e R 

A . ^ 9 |C#U 7$/^ [m/r = 455 (M+l)] (1. 69g, 70%) 

10 (330 mg, 0.73 mnjol) t EDC (278 rag, 1.45 mmol) , T 9 V frfk 

(99 L)*5J:t* h y xfA'TS V (200 ju L) ODMF^ (2 mL) 6r£&T 
-«#Lfc, S&JfcteM* (40 mL) fcflP*, mm^* (40 mL x 1, 20 m 

l x 1) -catHu/co *»u »?,ttfca»K««r^y*^* 

15 -cjgsfe-rs t n&jb-rzft&yo i*d (200 m g , 54%) &'&t>titc a 



lad: 'H NMR (300 MHz, DMS0-d s ) 5 ppm: 0.96 (s, 6H), 1.99 (s, 3H), 2.00-2. 
25 (m, 4H), 2.25-2.60 (m, 4H), 5. 73 (d, J = 12.9 Hz, 1H). 5.81 (d, J = 1 
0.4 Hz, 1H), 6.30 (d, J = 16.9 Hz, 1H), 6.48 (d, J = 12. 9 Hz, 1H), 6.59 
(dd, -J = 10.4,. 16.9 Hz. 1H), 7.45 (t, J = 9. 1 Hz, 1H), 7,80-7.92 (a, 1H), 
20 7.90 (s, 1H). 8.20 (dd. J = 2. 2, 6.7 Hz, 1H). 8.61 (s. 1H). 9.80 (s, 1 
H), 9.92 (s, 1H). 

<MMM3 0 > • 

fc3-*4kc (333 mg, 2.18 mmol), MJ^fVl^Xt KV F (764 mg," 2.62 m 
25 mol) ioJ:U?2,2 , -Tzt VX* V?**- hV * (4 mg, 0.02 mmol) 




F 
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«r80 < C-C2ft(^^#L?t o Z<DmWilZfc&® 5 (670 mg, 1.80 mmolh 
y*J<?2* (H) (10 mg), J- 31 7x=^*^7-f V (24 mg), DMF (l. 3 mL) 

saivhy^^/vr^^ (7 mD fcjtox., sox;tm gj&M^K 

Pd,(dba) 3 (dba = dibenzylidenacetone) (15 mg) £#n*L, aSiftT^ h Kl 4 BfFH 
5 &#Lfc 0 #fb^V!7A7(<^ (50 mL)£;!TO;t, SflTLIib<i#t 

fc. &j&%>£@1^^?vV (50 mL x 1, 20 mL x 2) ffttUU «M^^^> & 

f^7?y) fcftU Sft^^trfafliM (1.02 g) &#fc 0 r.*>«M 
(500 mg) i EDC (345 rag, 1. 8 mmolK 7 9 y /UgS (0. 123 mL, 1.8 mraol), 
10 YV.^iVr %Z/ (0.25 mL, 1.8mmol) &&XS-X)W (4. 0 mL) &mv^MWffl 1 

/-/V- ^if/V7 5V) KttU (180 mg) l;rtF 

= h y /fSr^^iDx, ^fa^$ii:fc„ £ bKT-t: h= h y (4 mL) &;bn;t, 
aTi#LIfiit^LX»MlLv gft^-r-Mfc^ lae (95 mg , 
15 Sl!|ltJls£21?0£*#fc o 

MeN ^ 

1ae 

lae:. 'HNMR (300 MHz, DMS0-d 6 ) 5 ppm: 2.14 (s, 3H), 2.10-2.50 (m. 12H), 
5.82 (dd, J ■ 1.5. 10.2 Hz, 1H), 6. 29 (dd, J = 1.5, 17.1 Hz, 1H). 6.52 
(dt, J = 6.0, 15.8 Hz, 1H), 6.58 (dd, J = 10.2, 17.1 Hz, 1H), 6.67 (d, J 
= 15.8 Hz, 1H), 7.42 (t, J = 9. 1 Hz, 1H), 7.80 (m, 1H), 7.90 (s, 1HK 8. 
20 15 (dd, J =2.6, 6.8 Hz, 1H), 8.51 (s, 1H), 8.56 (s, 1H), 9.88 (s, 1H), 
10. 03 (s, 1H) . 

<HS£0U3 1> la -2 Y'y^mM (la-2Ts0H) 

(1:7, 140 mL) {C-fb^la (10.00 g) SrflP 
25 X.8t#U Z.fr*My&^X[^? /-jV-&®t^;V(V.l, 10 mL)-QVtW) ] $ 
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s<y-\-;V^VX;v*s^m (TsOH) • 1 ^?P®> (7,37g) 
-?v - mk^T-As&tti (1--7,' 20 mL) flti® S ~^ " BS s f> 

(1:7,. 10 mL) LT*&*t6**frMT;llD3tfc. 1^3^^^ 

5 5.96 g) t Utifc.' . 

la-2TsOH: *H NMR (DMSO-d„) 5 ppm: 1.49 (s, 6H), 2.27 (s, 6H), 2.59 (m, 2 
H), 2.81 (s, 3H), 3,06 (a, 2H), 3.28 (m, 2H), 3.48 (to. 2H). 5.91 <d, J = 
10.2 Hz, 1H), 6.38 (d, J = 16. 9 Hz, 1H), 6.62 (dd, J = 10. 2Hz, 16. 9Hz. 
1H), 7.10 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 7. 9 Hz. 2H). 7.57 (t. J = 9. 
10 0Hz. 1H), 7.72 (m.. 1H) . 7.93 (s, 1H), 8.05 (dd. J = 2. 5Hz, 6,8Hz. 1H) , 8. 
88 (s. 1H). 8.94 (s, 1H), 9.39 (br s, 1H), 10. 10 (s. 1H), 11.32 (br s, 1 
H). 

<mmms2> la^mMM da-3nci) 

15 THF (40 mL) fc{fr&4& la (1. 549 g) £flH;i»#U Ztl&H&m [TH 
F(6.5mL) -e8c?£J LT*6;frS»tt'fc*»U 4»J6*» -.B»*^#« 
(2.37 mL) 4J5TLfc, *k&T 5 B#ffl&# bfc«» *ffiTW»U "Mfc 

^flj&jRfiSffc (1.89 g) ' i Ltifc. 

la-3HCl: l H MR' (DMSO-d 6 ) 5 ppm : 1.75 (s. 6H). 2.86 (s. 3H), 3.25 - 3:90 
20 (m. 8H),. 5.90 (dd, J= 1.9. 10. 3 Hz, 1H). 6.39 (dd, J= 1.9. 17.0 Hz. 1 
H), 6.86 (dd. J = 10.3, 17.0 Hz. 1H>, 7.58 (t, J = 9. 2 Hz. 1H), 7.74 (m,. 
1H), 8.04 (dd. J = 2.7, 6.8 Hz. 1H), 8.22 (s, 1H), 8.97 (s. 1H), 9.05 
(s. 1H). 10.47 (s. 1H). 

25 <f£J&083 3 > la-2fi*« (la-2HCl) 

THF (38 mL) iCft^* la (1. 27 g) fcflliUMU «#bfc#&»"4& 
JgltHi - BBka:^** (1.28 mL) fc^TUfc. tilT-^l^lIt^ 9E* 
KiOMfl^fcfc&^Ba** 1 - 17 b) Htftfe, w®«L*t* .(0.16 g) £ 
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<f y/o/V — )\s (IPA)-THF (1:1, 10 mL) iZBffi $**»fflft 70"CT- 

8 mg) t ur#fc 0 

la-2HCl: 'H NMR (DMS0-d s ) Sppm: 1.55 (s, 6H), 2.80 (s, 3H), 2.90-3.80 (m,- 
5 8H). 5.90 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd, , 1H), 7.55 (t, 1H), 7.75 
(m, 1H), 8.05 (dd, 1H), 8.08 (s, 1H), 8.91 (s, 2H), 10.30 (s, 1H). 
5SKt##r: WJHtt) (C 27 H 30 C1,FN 5 0 • 0. UFA • 0. 5H a 0 t It) C, 55.11; H, 5. 
39; CI, 17.88; N, 14.13; (##H£) C, 55.26; H, 5.19; CI, 17.72; N, 
14. 12. 

10. 

<mn&&)3 4> u-mmm. da-Hci) 

THF (3 mL) K{t&Vo la (150 mg) ?rJPXLT# b jxS»fflt*JfC» U Si 
ttbfctf €>4»£4S«- tm^A'i&ia (81 W L) &MTLfc 0 S£»T-flfe« 
#Lfc&. ttR, «BET«»U MlhMfr ^6S^ (140 mg). ttX#fc. 
15 la • HCl: l H NMR (DMSO-d^ 5ppm: 1.45 (s, 6H), 2.78 (s, 3H), 2.61 (m, 2H). 
3.02 (m, 2H), 3.10-3.75 (m, 4H), 5.85 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd, 
1H), 7.58 (t, 1H), 6.80 (m, 1H), 7.92 (s, 1H), 8.20 (m, 1H), 8.65 (s, 1- 
H), 8.70(s, 1H), 10.10 (br. 3H). • 

20 <HM#I3 5> la-2/->^lfe^ (la-2Ms0H) 

THF (30 mL) Wt&VO la (1. 50 g) ^^)S|L, LfcJpfc ' 

3&^ (MsOH) - THFSi (1.99 mL) SrffiTLfc. 

-ftJJM*Lfclfe, THF (15 mL) fc;Sn*.*J6u *JBETI6«I U 6 
(1.98 g) t Lt#fe„ 
25 la-2Ms0H: 'H NMR (DMSO~d 6 ) 5ppm: 1.48 (s, 6H), 2.34 (s, 6H), 2.81 (s, 3 
H), 2.40-2.70 (m, 2H), 2.90-3.80 (m, 6H), 5.90 (dd, 1H), 6.39 (dd, 1H), 
6.55 (m, 1H), 7.54 (t, 1H), 7.75 (m, 1H) , 7. 95 (s, 1H), 8. 10 (m, 1H), 8. 
84 (s, 1H), 8.87 (br, 1H) 10.04 (s, 1H). 
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<H«J3 6> la- h vWSSH (la-TsOH) 

ttfec?*' (70 mD Kfls-gifcla (1.00 g) £MU lilt^lfti^ 
0.25 h^=^*/^*>ift-IWfc a ^#fc (8»27 mL) SriRTLfc. & 

5 ft-e.2*W«^Lfc«,.IMt, »JET«jfeU 8H^*«:fi6B* 0-23 g) 
kUtUfc. 

la-TsOH: 'H NMR (DMSO-d 6 ) 6 ppm: 1.46 (s, 6H), 2.28 (s, 3H), 2.50 (m, 2H). 
2.80 (s, 3H), 3.06 (n, 2H), 3.20-3.70 (m, 4H), 5)90 (d, 1H), 6.38 (d, 1 
H), 6.60 (dd, , 1H), 7.10 (d, J = 7.9 Hz. 2H), 7.40-7. 60 (m, 3H). 7.80 
10 (m, 1H), 7.92 (s, 1H), 8.10 (a, 1H), 8. 70 (s, 1H), 8.79 (s, 1H). 9.35 (b 
r, 1H). 9.98 (s, 1H), 10.20 (br, 1H). 

<MMm 3 7 > la-^* yi?^;l>*ViS [la-(CH a S0 3 H) 2 ] 
7±hls (4 mL) fcflS^* la (100 mg) «:J&#U M^S^Lft^fe 0. 
15 G^x^y^^^^i-T-feh^i' (0.4 nL) JiSTLfc. ffiT-tS 
#L7tm> *K, »ffTf£*U Mfl5*«*6feB# (89 mg) iUHt. 

la*-(CH 2 S0 a H) 2 : 'H NMR (DMS0-d 6 ) 8 ppm". 1.46 (s, 6H), 2.60 (m. 2H). 2.70-2. 

90 On. 7H). 2.90-3.80 (m, 6H). 5.90 (d. 1H), 6.38 (d. 1H). 6. 60 (dd. 1H), 
• . 7.50 (t. 1H). 7.80 (m, 1H), 7.97 (s. 1H). 8.12 On. 1H). 8.76 (s. 2H). 9. 
20 40 (br. 1H). 10.03 (s, 1H), 10.50 (br, 1H). 

<»J3 8> 18-2=* r^***^** [la-2-(CH 2 S03H) 2 ] 
Tir K> ( 2 ml) Kfc&Vl la (100 mg) .WL> M"C!t#UJte* s fe 0.5 

25 H*,-*fcT«»U *Hft^**rSftH# (122mg) Ht^fc. 

la-2^H 2 S0 3 H) z : 'H NMR (DMS0-d 6 ) 5 ppm: 1.60 (d. J = 2.6,. 6H). 2.70-3.00 
(m. 13H), 3.20 (m. 2H) , 3.60 (m, 4H), 5.40 (d. 1H), 6.60 (dd. 1H). 7.60 
(t. 1H), 7.70 On, 1H). 8.00 (s, 1H). 8.10( d, 1H). 8.92 (s, 1H). 9. 00 
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(s, 1H), 9.80 (br, 1H), 10.20 (s, 1H). 

<Hi£0i|3 9> la-Z^^Ml/Kfrfr^mm. (la-2PhS0 3 H) 

T±by (3 mL) Kfc&yn la (100 rag) U Lfc# 6 0. 

5 Bftjg't^^yi-Tt h^t (0.8 mL) t»Ttf.' Sfi-C-Hlfeft 
#Lfc&, Jglfc, MJETffc&U SfiiBtt (60 mg) t LT#fc c . 

la.2PhS0 3 H: l H NMR (DMSO-d 6 ) 6 ppm: 1.49 (s, 6H), 2.60 (m, 2H). 2.81 (s, 
3H), 3.10 (m, 2H), 3.30 (d, 2H) 3.50 (d, 2H), 5.90 (d. 1H), 6.39 (d, 1H), 
6.60 (dd, 1H) 7.32 (m, 6H), 7.6.0 (m, 5H), 7.75 (jd. 1H), 7.92 (s, 1H), 8. 
10 07 (m,. 1H). 8.88 (s, 1H), 8.96 (s, 1H), 9.40 (br, 1H), 10.10 (s. 1H). 

<^WJ40> la-l/2*fq% (la-l/2H 2 0) A ffljefiff© W ( 1 ) 

la (9.00 g) fc, T±b^ (126 mL) SrJPx., rtlft Ba'CfcAPfR 

fiMMWILT, flft^irft^A (7. 32 g, 81%) fcbTftfc. 

4#»«JH?-.* (20, ±0.2°) 
20 7.1° , 10.6° % 11.9° , 12.2° , 13.8° , 17.3° , 18.4° 

IR (KBr) v cnf': 3376, 2809, 1676, 1628, 1562, 1535, 1497, 1421. 
1213, 1177. 

: 131~133t 

TG^fttit : (ff-JMS) (C 27 H 28 C1FN 6 0 • 1/2H Z 0 t IT) C, 62. 85; H. - 5. 66; N. 
25 16.29 ; ($Mfftt) C, 62.68; H, 5.58; N, 16.14. 

<»4 1> la-l/2H 2 0 hW&Mifr£>mn (2) 

la (150 mg) h/V^> (3.0 mL) ZMx.. «fOJSSt 
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eHf^JIL-ClIM^^efeSI (131 mg, 87%) LT#fc 0 

5 <H»J4 2> la-l/2H 2 0 ASMftttKH (3) 

la (150 ng) It, THF (1. 0 mL) SriD*., rtfflfe 70*C{CW L 
@^*S^lC^fi?Ufc^ Uftas^^^y (1.3 mL) £^o< 

5iTU *fttf**«*» ag±«THF 

(r.2) U «ffT60T; % ' 6»Mlfcj»LT»jafl5*«b«r*Jtefett*fc 

10 L"C#fc (90.5 mg. 59%) . ^^OXRD^?-V«AieS»S:Slfc. : 
5£*»«f : («■»« (C I7 H M C1FN M • 1/2H 2 0 t Lt) C, 62.85; H, 5.66; N. 
16.29; (##Ht) C, 62.68; H, 5.58; N, 16.14. 

<mmm4 3> ia-i/2H 2 o ASMtfifc®Mi4 (*) 

.15 la (200 mg) K,' (2.0 mL) ZMZ. 7CC*CAD» L 

fc 0 B##*£fc#tfUfc*» ***lW*U*a«b, (3.0 mL) £*}>o 

< t>«TU *©*M*-C»«Ufc. *rtti«*rWS, »Ji*«:»«*^ 

(1:2) -Ci5fe^U, «flET60t:, 6«*WHE»br*JB<fc**tr**fift« 
g,£LT'#fc (119 mg, 79%) . _ aWtA©XRD/<^-^r±Afflll**«r*bfc. 

<HJfii0!l4 4> la«2TsOH A §»8£i§»ft©ilSi ( 1 ) 

M«9 3 1 ©#fe-e#&frfcft*Sfi < 568 - 23 ^=n^y-/U (3.41 L) SriP^ 
^L*A5fe|^^70 < t^niaLfCo H***fe^K#»^fc«- ^ 
fctfP, .(»»«*» 90 rpm) , rt»26T:*-Cl6B*IWa»lfC»3»Lfc. ^tW^I 
25 «±*Sr3:^y-^-C*^U fcffiT eot;. 20l$IHk 75^, 12B&IW 

ftiftl/tWM^****^**^** (488. 57 g, 85%) . 
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®m&jt°-? (2 0, ±0. 2° ) 

3.3° , 6.6° , 7.5° „ 9. 4° , 13*. 9° /17.4° > 19.1° 
: 208.5~210'C 

Ttmftm: [C^IF^S, • 1/2H 2 0 (la-2TsOH-l/2H 2 0) tU} 

5 C, 57.23 ; H, 5.27; N, 9. 77 ; S. 7. 45 (#*f«) C/ 57.05; H, 5.09; N, 9.7 
4. ;S,7. 45 

<«^J4 5> la-2TsOH AMMI (2) 

KOjjfeX'febfotcWfeita (148 mg) |:^y/P^7;^-/l/ (5.0 

X'&tc (I33mg, 90%) 0 #&||<DXRD^^I*A^lite&^Ufc 0 

15 <MJS^J4 6> la-2TsOH A f^M (3) 

«0i]3 KD^&-C#btufcm^fa (107 mg) K THF (8.0 mL) ^iPx:, Mft 

60^, 3 ffl^lttiUft^TO^i: ttifc (97 mg, 90%) . * 

20 

< H160!] 4 7 > la-2Ts0H ASOT^IS (4) 

$li3 10^r#e)Jlfcli^ (147 mg) KT-feh=M>/l- (6. 5 mL) SriP 
25. L, a§fcHET60t, B^^eitX^Sft^l:^^ (1X3 mg, 77%) t L 
<H$6#"!l4 8> la-2Ts0H A^fs^^M (5) 
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HMJ3 10*St#feilfcftigS (158 rag) (2. 5 mL) 

ffi^^/V (8.0 mL) |;|TU *<D'&m.^ V^U Lfc. tiriti®%M%. % U 
±.%i*^?;-;\> : mWt^Tfr (1:5) TifefrU $cEET 60^ 6 BfTOj&U 
5 mM<t&Vo£&n&ti££hb LTttfc (125 mg , 7956) . &m£k<DXR D^*- 
VttA©£MI#£^Lfco 

<^JS^J4 9> la-3HCl-4H,0 Al^&ftfcfSM ( 1 ) 

nmmz t,frtz.m£& (12.73 g ) \z.**s—>\s 010 mu £ 

10 to*., 68#T^^70lC^JP?aLfc o @#^£i£*£$Lfc&, PJi&gT, 
m^L^^m^^ (120 mL) < (JTSTUfc,, ^©ti§iif#L 

W.M4k£®) (10.00 g) bVX'&ft. 

7£3f##f: (H-gfilO [C 27 H 39 C1 4 FN 6 0 S (l'a-3HCl-4H 2 0) £ Lt] C. 47.10: H, 
5.71; N, 12.21; CI, 20.60; (##H£) C, 47.29; H, 4.67; N, 12.31; CI, 
20. 45. 

($-ji>7j y*sJr-&) : mnm io.46% : 1 
20 0.20% Mftnik-mMffifeife) ; io.i5% m&ffifem) ■. 

<mMM5 0> la-3HCl-4H 2 0 ASMS^^P.Si (2) 

2(Dj5l&X''&t>tlfcU&M } (0.400 g) ICpt*/— /U . (17 mL) £ 

an*, s^T»^S7o c ct^naLfc 0 @fc#^£K:##L.fc#, 

»U ®mfc&® (0.242 g) fc*6ttAi:LT#fc. ♦tiOXRD/^-V " 
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<H3fe0O5 1> la-3HCl-4H,0 ' A&1&&fa.<DmM (3) 

mmm3 2<Dj}mx-%bhtcmfc§i (0.400 g ) (s.omD m. 

ta-C^Lfco ®m*7E>±fc®ffiL1Z'&, m&\,t£&<bT± Yy (50 mL) £ 

&m.-emz.ti 0 mm^^mm.^ mmrwc 7^m^v. mm^m (0.14 

5 3 g) Ltllfc. *ti©XRD^7~^ltAlMfl:^^Lfco 

• <H«J52> la-3HCl-4H 2 0 ASIjg (4) 

H«J3 2 (Djj htltcUf&Mi (0.400 g) {JIT-lr h y/U (6 m 

io sot, 7 mm&mLwmit&V') (0.300 g ) zm&tB&tisxmc #m©x 

<HMJ5 3> la-3HCl-4H 2 0 AM&fi#£>P§!| (5) 

^JS01J3 2 0^&T'#^)tbfcm^a (0.400 g).fc* (2,0 bL) SriBiL, * 

(30 mL) tilTLfc, *fW«Sr»*U ilSjETSOTC, 7 l*flMfe»-U • *Hft# 
•tt (0.313 g) SrMMt sMSftCXRD^-^ttASl&ftflefc 

<MMm5 4 > la-H 2 S0 4 

20 la (1. 09g, 2. 15mmol) StSfc^^vl, (80mL) SrjJOxT^^U, (0.68 
jnlL, 12.5mmol) iZ&M^ ! ?sU$:1lQZ.X&&& 25aL £ Lfc^Sr (4. 31mL, 2.1 
5mmol) iQJC. MTlSI*Mj»«sUfc. tftttftrASr 2>&U ft»at^-Cfefi 
Srifc&U 60^-? 4 ^ra®£E$£J*U, j&3t£0&&& (1. 27g, 97.8%) 
'H NMR (270 MHz, DMS0-d 6 ) 5 ppm:1.45 (s, 6H), 2.79 (s, 3H), 2.90-3.50 

25 (m, 8H), 5.86 (dd, 1H), 6.34 (dd, 1H), 6.59 (dd, 1H), 7.46 (t, 1H), 7.8 
0-7.86 (m, 1H), 7.92 (s, 1H), 8.18 (dd, 1H), 8.63 (s, 1H), 8.69 (s, 1H), 
9.95 (s, 1H), 10.01 (br s, 1H) . 
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<^&0U5 5> la-l.'5H 2 S0 4 -H 2 0 

la (1.08 g, 2. 14 mmol) \Cffi%i^T» (80mL) £3[J;iTi&a? U (0. 68 

mL, 12.5ininol) iZ&m^fr%M7LX±&$: 25 nL t (6. 42 mL, 3. 

21mmol) >ta;t, MTlSf^ffl^Lfco «fffl^faSr6© U M^^Tl&ti 
5 . £gfc#U 70^ 3 R*|JOt*£ETtt*U ft&OMA (1.34*, 95.9%) 

r.Ofefe* (889 ng, _l.36-.mmoL) K**/— A- (44.4 mL) 5riH^ f JDJRJS*L 

t^ii, iiat3^sm Ms-cftftufc. wwttft*:3Etu. #e>^ 

fc*Na***/— /^iSfci*, 70t^2fl*M*£ET«*U Jt£*£i& (604 mg. 68. 

o%) *®tc 0 . 

10 l H NMR (270 MHz, 0MSO-d 6 ) 5 ppm : 1. 42 (s, 6H), 2.46-2.64 (m, 2H), 2.80 (s, 
3H), 2.95-3.11 (m, 2H), 3.16-3.34 (m, 2H), 3.40-3.54 (m, 2H), 5.89 (dd, 
1H), 6.36 (dd, 1H), 6.61 (dd, 1H),.7.52 (t. 1H). 7.73-7.79 (in, 1H). 7.9 
4 (s, 1H), 8.10 (dd, 1H), 8.80 (s, 2H), 10.04 (s, 1H), 10.75 (br s, 1H). 
7GlSf##f: (WrMife) (la-1. 5H 2 S0 4 'H 2 0 k LT) C, 48.25; H, 4.95: N, 12.5 
15 0; S, 7.16; (##f1S) C, 48.47; H, 4.95; N, 12.56; S, 7.11. 

<^J13> h V yjU^-a^ filsT./l'ftl'Wt 4 - (3 - Tir^/V7^->rU 

h*is - 6- *i~y}) xxt;v (6a) <D&f& 
\mWt 4- if n n - 7 - * b*iS - 6 - =^ :x*tvV [*B«pff» 

20 . 5,770.599 5, 770,603 -iHa^] (3. 74g, 14. 8 mmol) *3«fctf3- 

7S/rth7i;v (2.0 B , i4..8-n»oi) O/fy/o^;-;^! (200 

mL) £ 5 MJmftjMS-frfc. L, m& 4- (3-T-fe 

f;V7i-^7; /) -7-^ - 6 - 

It (4.78 g, 1 mWt&k LTM 8394) „ Z ©{fc-g-fc (3. 0g, 7.74 mmol) 
25 <D* * S -S^fem (100 mL) iZ. 28%Tl"&-Tjk (2 mL) SrJ&fl*., 4 

B*M*#«, 5tj5££ii:fc. &Cfctfc««»«f«gt, «fl=T*;*U l-[3-(6- 
t Kn^->-7-^ h*f-4- ^-J-j/JJ =;V7? / ) 7 a -/W] / V (2.07 
g. 87%)£3tfc„ 
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2)1- [3-(6-fc Ko^W-^ h*->-4- *i-yy -/UTS. ;)7i=^]i^ 
> (870mg, 2.8nunol) x fcT y *?*y (0. 34 nL, 4. 2 bjidoI) ©Ti? h :=• hy Af§E 

M (20 mL) £*?&±jfc#u b V 7**13 tf.yx/vft^WLmTkVa {0.57 

raL, 3.4mmol) SrjSTLfc. ^$IS» ft* Cgfl|:#ja L, '*flT» 2 Bin 
SriSS'J U^HTSS^U MMfc&Vo 6a (1.20 g, 98»*»fc. 




6a 



1 H NMR (300MHz. CDC1 3 ) 5 ppm: 2.65 (s, 3H), 4. 06 (s, 3H), 7.40 (s, 1H). 
7.53 (t, J = 7.9 Hz, 1H), 7.76 (br d, J =7.8 Hz, 1H), 7.72-7.83 (m, 1H), 

7.91 (br s, 1H), 8.16 (br d, J = 8. 9 Hz, 1H), 8.24 (t, J = 1. 8 Hz, 1H). 

8.75 (s, 1H). . - 

<-8-/&0ill4> hV 7;UtP^ *>-*/U#>8£ 4-(3-^BC-4-7/l/ 
to7x^7 ^ /) - 7 - * h* f S - 6- ^rt/U tVV (6b) ©^J* 

4 - (3 - ^ xx n - 4 - 7;VtD7i5/V7 5 /) - 7 - > h'^S' U X - 6 - 

a— a- zm^j&m 1 3-2) fciPifii^ffi-ciwi-rs 6- h v — h# 6b 




6b 

6b: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 4.07 (s. 3H), 7.45 (t, J = 9. 1 Hz, 1 
H), 7.51 (s, 1H), 7.76 (m, 1H), 8.09 (dd, J = 2. 5, 6.8 Hz, 1H), 8.64 (s, 
1H), 8.68 (s, 1H), 9.94 (s, 1H). 
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<-^^Jl5> M>7/l'tP^^>'7/V*yi 4 - (3 - ^ h *r*s"7x. — fl/T 
$ /) - 7 - * h^r-> - 6 -.^r^-y y =A> o^^/V (6c) ©-&$ 

4- (3 - p< l-^->7x=/l'7^) - 7 - ^ h^v-^-f/y ^ -_6- 
v^*«1.3-2)i:IRI«lttar«fe-eBttfc-r5&-hy!7K-hf|c 6c G£4ft)*# 
5 fco 

HN -^^OMe 

TfO 



10 



MeO 

6c 



6c: l H NMJ? (300MHz, DMS0-d 6 ) 5ppra: 3.79 (s, 3H), 4.06 (s, 3H), 6.75 (m, 
1H), 7.34 (m, 2H), 7.44 (m, 1H), 7.51 (m, 1H), 8.61 (s, 1H), 8.74 (s, 1 
H), 9.84 (br s, 1H). 



< -6-68:011 1 6 > h y 7;Vtc^ ^ ^^l^^gfe 4 - (3 - ^ P P - 4 - 
7 =.-jVT %J) -6- ^ 7- ^^-yy rc^TVV (6d) ©-g^ 

1) 7— <^^/V^-^f is - 4- ^ P a -6-> b^r^^-T-i/y ^jftKIt [Hennequin 
£>, / /Jfe*/. Gtetf. 1999, 42 (26), 5369-5389 {CfB^fcJ:^ 3 - ^pp -4 
15 -7/VtB7=!!^H», ±15 Hennequin 61B*©^«fet> L< H^^iH 

3 ©#j£T 7— < i/ - 6 - > h * -> - 4 - *fty V - (3 - ^ a 

D - 4-7^tn7x=;V)75y)|iSi:^Lfc Ofc^ 83#). Z<Dft,&ys 
(412 mg)tC h y 7)\s**tm (7 mL) Srflli, 90 jMHftaitil&S'fr, ^« 

= ^T5 /) - 6- h^rv'^r-7-y <J ^ - 7 - sj— /l" G£*W). .«rfcfc. d©flS 

1 3-2)fcl*!«fc3&jfe^Kf&;fcfTofc. £OS»7ft, 
in MaKfcfctf, fm^^-ettffiU «JI£7k. SWtK* &fn£i£7k-e 
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7- h V 7 V- h # 6d (66%) 



6d: l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 4.09 (s, 3H), 7. 49 (t, J = 9. 1 Hz, 
1H). 7.78 (m, 1H), 7.91 (s, 1H), 8.10 (dd, J = 2.5, 6.8 Hz, 1H), 8.20 (s, 
1H), 8. 61 (s, 1H), 9.92 (s, 1H). 



1) * fyxsvyfrs-m (723 mDiC 6,7 - h # -> - M-^ri^/U > - 4 - * 
V (120.9 g, 516 mmol) ^flflx, KMb&# fe, f^JJS. 59~7l'C"T? L 
- jt^riV (88.53 g, 593 mmol) 10 >^T*D^.fc«; 80t ~ 104*t 

(930 gJMx., Wtti<»&«iBtU TfC (200 mL x2) t?^#L, 7-^h*~> 
-6- t Ko*V-3ff-*ty!l >-4-*> (97.45 g, 473 mmol, 92%) £ 



2) fBi-fcBm (825 mL)K: 7 - * - 6 - k Kb*-> - 3ff- s - 4 
- *y (106. 4g, 516 mmol) fcftlx., ftS '88 t CT&# t^^V (107 
mL)£ 10 #d>tfT*TU *<D&ftm. 98TC~103t:T 1.6 BSMSStfLfc. 

(3 L) &Jn*£jfcto«:itfcL v 7k (50 mL x 4) -e«Si*Lfc. . 
^^{Cpi^y— /V (400 mL) 33«fctf IN fomVI-hV ?A (100 mL) 

&££-fc>-£-C, @&£1-5I£gfe 7 - ;n h =¥~> - 4 - y - 3,4 - 5?.t Kp 
^-fy I) ^ - 6 - >f A- s^xA (49. 3 g, 39%) 

3) ifcMf^Wfc (60.14 g, 242 mmol) iCifcfb A- (810 mL) &<fctf 




6d 



<-fr#0!l-7> h y ^^A-tfvK 4-(3-?no-4-7;^ 

B7x=^7^)-7-xhdf-«>-6-^t/!;=;l/ oi^x^ (6e) <D-£j& 
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DMF (16.8 mL) £ t*li& 16t~2lt.Tf&T U ^^63^-65^^2^^ 
Lfc 0 ft^t, £Jfc««r8MBU h/iocy (500 mL) 
jftf^S: 2 gJlftOiKLfcft, ^po*H (300 mL) ^MW* 
(250 mL x 1, 300 mL x 1) -CiJ6#U RSftbfc-. $tJET, *fl££iB*.Ufc 
«, SltSrv-y *^7A^D-e FT'^lStL, gfcgfe 4 - ^ a a - 7 - a: h 
V XXTA' (29.2 g. 45%)£#fc. 

4) S]E& 4-^nP-7-i h^rv' - 6 - V —fls XXJ'/V (10 g, 40.3 
mmol) C>f y/p-'V- /V (250 mL) 3 - ^ o o_ - 4- 7/U*bT = 
y> (5.86 g, 40.3 mmol) SrJBt, ffi&fflg 90t-C 2 fl£[»fl|#Lfc. ft 

£fi&»fcttfcU |£jft!&, *9 J —A- (120 mL) fcAPjcfc. 28%T>- 
(12 mL) tK (200 mL) ^flBjcfc,, #f ft U 

fc&riMfcfrSN&U Tkf^ (100 mL) , «JET«flkU 4 - (3 - * a o - 
4 - 7;v^}-p - 7*=-^T 5 / ) - 7 - a h <**s*f)r*S V V - 6 - — /V 
(10. 65 g, 79%) fc„ 

'H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 1.44 (t, J = 6. 9 Hz, 3H), 4.34 (q, 
J = 6. 9 Hz. 2H), 7.19 (s, 1H), 7.41 (t, J = 6. 9 Hz, 1H), 7. 80 (s, 1 
H), 7.83 (in, 1H). 8.22 (dd, J = 2. 5. 6.9 Hz, 1H), 8.47 (s, 1H), 9.4 
8 (s, 1H), 9.60 (br s, 1H). 

5) 4-(3-^pd-4 - y;^^rn - 7i=;v7 5: J ) - 7 - =c Y^-^^-j-^/ ]} 
V - 6 - is—)^ (10-5 g, 31.5 mmol) <DT± h - YD fr&W. (350 mL) & 
*»:fcJJl#U W 9 JV (4.13mL, 51. 1 mmol) *3 J; tf*gzk h V 7/^ p 

*;/*/U/fr^g£ (7.95 mL, 47.3 mmol) SrAPx., 3^TM5 P^IBJflM* bfc. 
#&^*te<C5*T«JBET*ISU» * (700 mL) 33 £ ;* * > - W (200 mL) 

^Anxfc 0 £jatLfcHfc*r«ftU JWETttiMfcb, aiSfl:^* 6e (9.8 gl 

67%)£G£@#<t LTfcfc. 
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£4 



TfO 



EtO 



6e 



6e: »H NMR (300 MHz, DMS0-d 6 ) Sppra: 1.42 (t, J = 6. 9 Hz, 3H), 4.35 (q, 
J = 6.9 Hz, 2H), 7.48 (t, J = 9. 1 Hz. 1H), 7.50 (s, 1H), 7.76 (m, 1H), 8. 
11 Cm. 1H). 8.65 (s. 1H) , 8.70 (s, 1H) . 9.98 (s,. 1H) . 

<mmm 5 e > 

6- ^!;7^-^•* 6b (5.63 g, 12.46 ramol) & £ X^it^^O 4a (2.49 g. 14.95 
nnoDODMFi&ffi (20 bL)-KH O^W23|5«r^JI^^Ufc«. h V 

5 y (4.30 mL. 31.15 ramolk rh7^ (f.y 7x^7*^7^) '^5? 
>A (283 mg) *3<fctf3 eMfcSB (I) (95 mg) ^^Px, SO^CT 1 l*|WJl#Lfc. 
^tEET, *'JRU gSiVJ * W 7 A P O • ^ ^ ^ -/W^fit. 

7- fe h=>!l/i/-*i»b?f8*fcffv\ IWit5*y7*y^# lba (2.71 
g. 46%) tefe^SifCUfc. 



Iba: l H NMR (300MHz, CDC1 3 ) 5 ppm: 1.52 (s, 6H), 2.32 (s, 3H), 2.57 (br 
s. 4H), 2.85 (br s, 4H), 3.98 (s, 3H), 7.16 (t, J = 8. 7 Hz, 1H), 7.18 (s, 
1H), 7.61 (m, 1H), 7.97 (dd, J = 2. 6, 6. 6 Hz, 1H), 8.06 (br s, 1H). 8.1 
8 (s. 1H), 8.65 (s, 1H). 

<nmms7> 

6-Fy7^-b* 6b ftzmk-erVo 4c *R^mi&W5 .6 tmmmmzzy . 
ibb mm 66%) t6-t*ft»*tt»*i ur#fc. 




1ba 
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1bb 

lbb: 'H NMR (300MHz, CDC1,) 5 ppm: 1.52 (s, 6H), 1.87 (s, 3H), 2.60-2.80 
(o, 8H), 3.54 (s. 2H), 3.98 (s, 3H). 7.17 (t, J = 8. 6 Hz, IH). 7.19 (s, 
1H), 7.54 (m. 1H), 7.60 (br s. 1H), 7.94 (dd, J = 2. 6, 6. 5 Hz, 1H), 8.0 

0 (s, 1H), 8.67 (s, 1H). 

<mmm5 8> 

e- h y y u— hit 6b texxfi 4 - (i, 1-$?* fvv - 2 - t'p t°=/v) tr^? 

?A;Dvht:i9«8U aWfc-fSflS'&lfc lbc OlX* 73%) &#fc„ 




1 be 



lbc: X H NMR (300MHz, DMSO - d 6 ) 6 ppm: 1.45 (s, 6H), 2.83 (br s, 4H). 3.1 
1 (br s, 4H), 3.97 (s.. 3H), 7.22 (s, 1H), 7.42 (t, J =9.1 Hz, 1H), 7.81 
Cm. 1), 8.16 (b, 1H), 8.56 (s, 1H), 8.58 (s, 1H) , 9.83 (s, 1H). 

4- (i,i-^^-2-^Dk-^)^7^ m&mm.h u^?^^*a 

PJ (2.5 1*) KLJB^ £-/£#Jl i:H*ft*ft^«, HZ^42%). : l H NMR (300 

MHz, DMS0-d 6 ) 5 ppm: 1.39 (s, 6H), 2.30 (s, 1H), 2.61 (br s, 4H). 2. 93 
(m, 4H). 
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<mmms s>> 

{k&V>} Ibe (200 mg, 0.44 mmolh ^kfcifv f/U (40 uL, 0.44 mmol) % fe&X 
!J^A (183 mg, 1.32 mmol) © DMF « (5 mL) £ 60-70^ {JliOM^LfCo 

5 g^ro fcvv&3i&» (i6 ul x 2) u tt 3 mmmMW&i mm^^x 

^i:lc«t t> Bftb-rzik&yo lbd (173 mg, 79%) £r#fc 0 




lbd: 'H NMR (300MHz, DMSO - d 6 ) 6 ppm: 0. 85 (t, J = 7. 4 Hz, 3H), 1.30-1.5 

0 (m, 2H), 1.42 (s, 6H), 2.21 (t, J = 7.4 Hz, 2H), 2.41 (br s, 4H), 2.69 

(br s, 4H), 3.97 (s, 3H)', 7.22 (s, 1H), 7.44 (t, J = 9. 3 Hz. 1H), 7.83 

(m, 1H), 8. 18 (dd, J = 2.4, 6. 9 Hz, 1H), 8.57 (s, 1H), 8.57 (s, 1H), 9.8 
15 6 (br s, 1H) . 

<IIi6 0> 

\k§m ibc 3 vim yzf^-^^m^mmms 9 tmm^mvn^t-f-^it 
ibe izm&vtcmmm). 

Ibe 

20 Ibe: 'H NMR (300MHz, DMSO - d 6 ) 5 ppm: 0.85 (d, J = 6. 3 Hz, 6H), 1.43 (s, 
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6H), 1.76 (jd, 1H), 2.04 (m, 2H), 2.39 (br s, 4H), 2.70 (br s, 4H), 2.70 
(br s, 4H), 4.02 (s, 3H), 7.22 (s, 1H), 7. 44 (t, J = 9. 0 Hz, 1H), 7.84 
(m, 1H), 8.19 ( ffl| 1H), 8.57 (s, 2H), 9. 86 (s, 1H). 

5 <%Mm&l> 

ih^m 4a (0.44 g, 2.65 mmol) (Di/f P D * ? ^fefc (5 mL)&7jc#TS#U 
* illC 4, 4, 5, 5-f h 7 ^ 3, t f # P 7 V (pin-BH) ©1MTHF& 

® (2.7 mL, 2.7 mmol) :fo«£tf RhCl(PPh 3 ) 3 (25 mg) Sr^fc. MT7^ 
&£M£, pin-BH (DllinHFM® (2.7 mL, 2.7 mmol) ZM*L, 

Pin-BH (DIM THF« (2.7 mL, 2. 7 mmol) ttMZ-tc 0 mm®W'&, - I 

ot^^u mwfczmzLtc. mamzv^jv^-T,), ( 4 o mL xi, 10 mL x 

DTttmU, fcjfe, &*gL. #fettfc^^^(1.08g 6d (452 mg, 

1.0 mmol). PdCl,(d PP f) -CH 2 C1, [dppf = 1,1' -Bi s (diphenylphosphino) ferxo 
cene] (27 mg. 6. 03mmol) , 2M h V <} Aftfe®. (4.6 mL), DMF (6 m 

oictib#p^^l^ Rfc®£mmzm^tc&, * oo mu ^n*, 

Sr^l^^ (30 raL x 3) T-«£tiLfc 0 (20 mL) T*i5fe^, 

»^5iI«Ji:-fS lbf (115 mg, 2SX) Wfeti LT#f,Hfc 0 £*T,£^ 
rn^/U^-^/l, (4 mL) t, Tk^T 4N' ^/^cn^/V (61 uL) fcfll 

xifiTLtt6<»#Lfc. u ibf-mmm. (ea Bg , imi^ 
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lbf-HCl: 'H NMR (300MHz, CDC1 3 +D 2 0) 5 ppm: 1, 50 (s, 6H), 2.70 (s. 3H) , 2. 
80-3.60 (m. 8H), 3.97 (s, 3H), 6.67 (d, J = 16. 2 Hz, 1H), 6.90 (d, J = I 
6.2 Hz, 1H), 7.12 (t, J= 8.8 Hz, 1H), 7.30 (s, 1H), 7.71 (m, 1H), 8.02 
(dd, J = 2. 4, 6.6 Hz, 1H), 8.57 (s, 1H), 8.72 (s, 1H) , 9. 70 (br s, 1H) . 



Zik^Vo lbg (ifc^59%)£#fc 0 




MaO N 

1bg 

lbg: l H NMR (300MHz, CDC1 3 ) 5 ppm: 1.53 (s, 6H), 2.31 (s, 3H), 2.55 (br 

10 s, 4H), 2.65 (s, 3H), 2.84 (br s, 4H), 3.99 (s, 3H). 7,20 (s, 1H), 7.52 

(t, J = 7. 9 Hz, 1H). 7.74 (br d, J = 7. 7 Hz, 1H), 7.78 (br s, 1H), 8.05 
(s, 1H), 8.16 (dd, J =2.1. 8.1 Hz. 1H), 8.69 (s, 1H). 



<»J6 3> 

X-hhfc&tfo lbh («Z^ 68%) 5r#/Co 




OMe 



MeO 



1 bh 



lbh: l H NMR (300MHz. DMSO - d s ) 8 ppm: 1.43 (s, 6H), 2.16 (s, 3H), 2.37 
20 (br s, 4H), 2.69 (br s. 4H). 3.78 (s, 3H), 3.96 (s. 3H), 6.70 (dd, J = 2. 
2, 8.2 Hz, 1H), 7.20 (s, 1H), 7.28 (t, J = 8. 2 Hz, 1H) , 7.42-7.55 On, 2 
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H), 8.54 (s, 1H). 8.60 (s, 1H), 9.72 (br s, 1H). 
<|M6 4, 6 5> 
5 lbi, lbj iC^&L7t 0 



HN 




CI 



<mmm 6 4 > 



MeN "*N 



lbi: HZ^78%; 'H NMR (300MHz, DMSO - d 6 ) fippm: 1.43 (s, 6H), 2. 18 (s, 3 
H), 2.40 (br s, 4H), 2.68 (br s, 4H), 4.00 (s, 3H), 7. 47 (t, J = 9. 2 Hz, 
1H), 7.75 (s, 1H), 7.81 (m, 1H), 7.88 (s, 1H). 8.13 (dd, J = 2. 7, 6. 6 H 
10 z, 1H), 8.54 (s. 1H), 9.77 (s, 1H). 
<H2S0IJ6 5> 

MeO -v-w^-N 




lbj : HX^ 78%; l H NMR (300MHz, DMSO - d 6 ) 5 ppm: 1.44 (s, 6H), 2.56 (br s, 
4H), 2.73 (br s, 4H), 3.73 (s. 2H). 4.00 (s, 3H), 7.47 (t, J = 9. 2 Hz, 
15 1H), 7.76 (s, 1H), 7.81 (m. 1H), 7.88 (s, 1H), 8.13 (dd, J = 2. 4, 6.9 Hz, 
1H), 8.54 (s, 1H), 9.77 (s, 1H). 

<mM9\6 6> 
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&mM3<D%&t?ftbtliZ7$ /#2c (700 mg, 1.46 mrnol) (DWJls 
(7 mL) Mm** 0°C~S°C\Ztfi3$'& y ^W*i;v;n]lF (125 /z L, 1.. 

v-y Jjtfji'X) y&t? c-v > (^ p a Tfr/UJ*-/ $ J — M KLftL* ^fkftfc 
■5 lea (552 mg, 6&%) $T#fc 0 




lea: lfc^68%; 'H NMR (270MHz, DMS0-d 6 ) 5ppm: 1.48 (s, 6H), 2.55 (br s, 
4H), 2.74 (br s, 4H), 3.12 (s, 3H), 3.73 (s, 2H), 7.47 (t, J = 9. 2 Hz, 

1H), 7.80 (m, 1H), 7.85 (s. 1H), 8.13 (dd, J = 2. 7. 7.0 Hz. 1H), 8.46 (s, 
1H), 8.62 (s, 1H), 10.09 (s, 1H). 

<mmm6 7-7 7 > 

<HiS0iJ6 7> 




leb: HX^24%; l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 2.20 (s, 3H), 2.40 (br s, 
4H). 2.60 (br s, 4H), 3. 11 (s, 3H), 3.61 (s. 2H). 7-47 (t, J =• 9. 1 Hz, 

1H), 7.79 (m, 1H), 7.86 (s. 1H), 8.12 (dd, J = 2. 4, 6.8 Hz, 1H) , 8.42. (s 
1H), 8.60 (s, 1H), 10.07 (s. 1H). 
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<MMW6 8> 



Me - 




1 c c 



lcc: iftSM5#; l H NMR (300MHz, DMS0-d 6 ) 8ppm'. 2.59 (m, 4H), 3. 13 (s, 3 
H), 3.63 (m, 6H), 7.47 (t, J = 9. 1 Hz, 1H), 7.79 (m, 1H), 7.89 (s, 1H), 
8.13 (dd, J= 2.4, 6.8 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 1H) . 10.10 (s, 1 
5 H). 

<HJfiffile9> 




led: IR^32?S; l H NMR (300MHz. DMSO-'d.) 6ppm: 1.55 (s, 6H), 2.40 (a, 4 
H), 3.00 On, 4H), 3.12 (s, 3H). 7.47 (t. J = 9. 0 Hz. 1H>. 7.79 (». 1H). 
7. 88 (s, 1H), 8.12 (br d. J = 6. 3 Hz, 1H).. 8.45 (s. 1H), 8. 62 (s, 1H) , 1 
10 0. 10 (s, 1H). 

<mMM7 0> 




Ice: H5t^ 49% ; 'H NMR (300MHz, DMS0-d s ) 5 ppm: 2.25-2.80 (m, 8H), 3.11 
(s. 3H>. 3.58 (br s. 4H), 7.44 (t, J = 8. 9 Hz, 1H), 7.79 (m, 2H>, 8.11 
15 (m, 2H). 8.43- (s, 1H) , 8.58 (s, 1H), 10.06 (s. 1H). 

<mmm7i> 
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Mb -SO 2 HN 



MeN . 1 




" 1 Cf 



lcf: J&§S*54%; 'H NMR (300MHz, DMSO-dg) 5 ppm: 1.02 (s, 6H), 2.05 (s, 3 



H). 2.18 (br s. 4H). 2.51 (br s, 4H), 3.06 (s, 3H), 5.89 (d, J. = 12.9 Hz, 

1H), 6.67 (d, J = 12.9 Hz, 1H), 7.47 (t, J = 9.0Hz, 1H), 7.81 (m, 1H), 

7.95 (s, 1H), 8.14 (br d, J = 6. 5 Hz, 1H), 8.34 (s, 1H), 8.60 (s, 1H), 9. 
99 (s, 1H). 



leg: 1{X^62#; 'H NMR (270MHz, MS0-d a ) 6 ppm: 1.46 (s, 6H), 2.20 (s, 3 
H),2.43 (br s, 4H), 2.71 (br s, 4H), 3.10 (s, 3H), 7. 46 (t, J = 9. 2 Hz, 
1H), 7.79 (m, 1H), 7.82 (s, 1H),8.13 (dd, J = 2. 4, 6. 8 Hz, 1H), 8.41 (s, 



§0 2 HN 




1 eg 



1H), 8.60 (s, 1H), 10.06 (s, 1H).. 



<mn&m7 3> 



Me 




1 ch 

lch: lfc¥29%; 'H NMR (270MHz, DMS0-d s ) 5 ppm: 1.01 (t, J = 7. 3 Hz, 3H), 
1.46 (s, 6H). 2.35 (q, J = 7. 3 Hz, 2H) , 2.50 (br s, 4H) , 2.72 (br s, 4 
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H), 3.09 (s, 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.81 (br s, 2H), 8.12 (dd, J 
= 2.4, 6.5 Hz, 1H), 8.38 (s, 1H), 8.59 (s, 1H), 10.04 (s, 1H). 
<^»J7'4> 



Ma. 



1ci 



lei: lCt^56%; ! H NMR (270MHz, DMSO-d a ) 6 ppm: 1.45 (s,. 6H), 1.82 (m, 2 

H) . 2.36 (s, 3H). 2.70 (ra. 4H), 2.91 (ra, 4H), 3.06 (s, 3H), 7.45 (t, 'j 

= 9.2 Hz. 1H), 7.77 (br s, 2H), 8.11 (br d, J = 7. 0 Hz, 1H), 8.29 (s, 1 
H), 8.55 (s, 1H), 9.98 (s, 1H). 

io <mmm7 5> 




lcj: M46%; l H NMR (270MHz, DMS0-d 8 ) 5 ppm: 1.49 (s, 6H), 1.71 (m, 4 
H) , 2.03 (m, 2H) , 2.19 (s, 3H). 2.34 (si 3H), 2.85 (br d J = 11.3 Hz, 
2H), 3.00 (m, 1H). 3.07 (s. 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.73 (s. 1H), 
7.80 (b, 1H).. 8.12 (br d, J = 6. 8 Hz, . 1H) . 8.34 (s, 1H), 8.58 .(s. 1H), 
15 10.02 (s, 1H). 



6 > 



Me 2 UN. 




1 cK 
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lck: lR#24#; 'H NMR (270MHz, DMS0-d 6 ) Sppm: 2.17 (s. 3H), 2.-36 (br s, 
4H) . 2.50 (br s, 4H) , 2.69 (m, 4H), 3.10 (s, 3H), 7.46 (t, J = 9.2 Hz, 
1H), 7.80 (br s, 2H), 8.13 (dd, J = 2.4, 6.8 Hz, 1H), 8.42 (s, 1H), 8.5 

9 (s, 1H), 10.06 (s, 1H). 



lcl: HX^31#; 'H NMR (270MHz, DMS0-d 6 ) 5ppm: 1.47 (s, 6H), 2.87 (t, J 
= 6.6 Hz, 4H), 3.11 (s, 3H) , 3.26 (s, 6H) , 3.25-3.51 On, 4H), 7.47 (t. 
10 J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 7. 7.0 Hz. 
1H), 8.45 (s, 1H), 8.62 (s, 1H), 9.40-9.60 (br s, 1H), 10.09 (s, 1H). 

<mmm7 8> 

1) - = b n T V hy-^Wt (#BH 2000-169451 KLUW (5. 65 g, 

15 21.7 mmol) .fcflflfcjfc/l'.fcT $ 'J V (4.51 g, 43.3 mraol) tiXXfit 

* J-fr (60 mL) *Mk., 4 >*|l|3t«E**fc. 200 mLKfc** 

•CtKStAPx:, *fW4fc«:«uSU *Tj5fc^Lfc 0 fcffTftifcU 6-^p^-7- 
- yu-Hi-^-f-/ V V - 4 - *V (5.21g, 64%) £#fc 0 6-^B*-7-= V 
n-^fyijy-l-ty (1.34 g, 5.0 mraol) <Dh/^^>fe& (20 mL) 
20 fc**i/&ikV ^ (0.70 mL, 7. 5 mmol) j3±^Vy/P^W5 

> (1.29 mL, 7.5 mmol) 80°C, BB^MlJM^Ufc. 3 - * P P 

■4-7^tn7^!JV (1-09 g, 7.5 mmol) ®^/p^/-^$ (5 
mL) £2P;i. -gfe&tfUfc. fitJSfttr^*^^' (30 mL) 30 



<2£K0!I7 7 > 
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fflT?ft#8L f£J*Lfc D iciSxi* (HO g, 20.0 

mmol), lN^M (10 mL), 33 «fc Tj:c $r / — A' (30 mL) SriJDfc, 1 RftHXfiE 
50<C-C INTRSfeib^h y (10 mL) SriPx. 30 

h V /V (10 mL) TiijJfeU, 6- ^ti* -N*- (3 - ^ b p - 4- 7/^0 7* 
=/V)-4,T-*t/l)^7^ (5' ) (987 mg, 54%) 



jOc f 



HN. * 

Br 



H 2 N 

5' :' 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 6.24 (br s, 2H), 7.00 (s. 1H), 7.4 

2 (br t, 1H), 7.79 (br s, 1H), 8.17 (br s, 1H), 8.43 (s, 1H), 8.68 (s, 
1H), 9.64 (s, 1H). 

V\ tf 4 -(3 - ^ n o - 4 - 7 A-^-a 7 :b~A-) - 6 - [3 - p* fvi' - 3 - (4 - ^ ^ 
/I/ - 1 - 5? = /U) - 1 " 7*^ = AM, 7-3^7" y >S^T ^ > (2a' ) 

0K$68%) £#fc 0 




2a' 



2a' : l H NHR (300MHz, DMS0-d 6 ) 5 ppm: 1.47 (s, 6H), 2.67 (s, 3H), 5.99 
(s. 1H), 6.90 (s, 1H), 7.38 (t, J = 9. 2 Hz, 1H), 7.80 (m, 1H). 8.15 (dd, 
J = 2.6, 6.8 Hz, 1H), 8.37 (s, 1H), 8.44 (s, 1H), 9.65 (br s, 1H). 
3) 2a' (200 mg, 0. 44 mmol) © f J> (4 mL) iZ* 9 ZsKfrft-frt 
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a]) K (80 y. L, 1.0 mmol) KM*., ^iST 4 B#¥SI# U 

n JJ K (80 //L, 1.0 mmol) ^flit $ & * V7.)V*~/\si? 

n>J K (80 /zL, 1.0 mmol) fcflB* 6 BfrfflftflMSLfc. 7k&Att> ftK^A' 
(30mLx2) tiWL, ft*. »» Lfc. ft & Jl/fcH#*T-fc h - h V 
5 S8mb{k^ leg' (145. mg, 55%) 




leg' : TOF Mass: m/z = 609 [M+l] ; 

'H NMR (300MHz, DMS0-d 6 ) Sppm: 1.41 (s, 6H), 2.11 (s, 3H), 2.33 (br s, 
4H), 2.66 (br s, 4H), 3.61 (s, 6H), 7.46 (t, J = 9.1 Hz, 1H), 7.78 (m, 1 
10 H), 8.02 (s, 1H), 8.11 (m, 1H), 8.66 (s, 1H). 8.74 (s, 1H), 10.20 (br s. 
1H). 

<Mti&ffl 7 9 > 

2 (Djf&-?'fehtltcT K J #2a (453 mg. 1.00 mmol), Z-^^-^Hr 
15 rptf*>»^B5^K (152 mg, 1.20 mmol), (167 fi L, 1. 

20 mmol) GD DMF (4. 5 ■DttJRfrtt'? 19 RfrS* $ & 40^"? 6 B$fflifS# L/t. 
•SJ©tt«ra** (100 mL) fcfctf, IM*^*- (100 mL x 2) "efc&ffl bfc a #P> 

(100 mL x 2) -Cgfefr L^tKM-^ h V 

20 y-/v) ka-u * ^tes^*?^** k-enmt-rz* y?v^ 

fit&Vo laf (120 mg, 22%) Srftfc. 
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laf : 'H NMR (300MHz, DMS0-d6) 6 ppm: 1.46 (s, 6H), 2.12 (s, 3H) , 2.1 
7 (s, 3H), 2.38 (br s. 4H), 2.67 (br s, 4H), 2.74-2.83 (m, 4H), 7.46 (t, 
5 /= 9.0 Hz, 1H), 7.80-7.85 (m, 2H), 8.17 (dd, / = 6. 9, 2.4 Hz, 1H), 8.6 
2 (br s, 2H), 9.66 (s, 1H), 10.03 (s, 1H). 

<IM8 0> 

. &f&m2<Djj&:X''&btltcT 5 y^2a (452 mg, 1.00 mmolh 7F^I (1 
10 26 mg, 1.50 mmol), SW (423 mg, 5.00 mmol) , HATU (701 mg, 1. 84 imnol) <D 
DMF (1.0 mL) ^ffc^^S."? 20 B$(g&# Lfc„ EJ&?&£M7k (100 mL) fclfett, 
^^^(50 mL x 2)T*^aiUfc 0 ft 3r#IJi £IS?P£i&Zk (50 mL x 2) 

15 Wei- 51 ^-CS^^-f-S^y^y lag (71 mg, 14%) 
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lag: l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.45 (s, 6H), 2.06 (s. 3H), 2.15 
(s, 3H), 2.37 (br s, 4H), 2167 (br s, 4H), 7.46 (t, / = 9.0 Hz, 1H), 7. 
81-7.85 (m, 2H), 8.19 (dd, / = 6. 3, 1.8 Hz, 1H), 8.54 (s, 1H), 8.63 (s, 
1H), .9.98 (s, 1H), 10.26 (s, 1.H). 

<nmm8 1 > 

£l$m2<Djj&-?mhtlfcT* /#2a.(452 mg, 1.00 mmol) , -ir^V^-Y-v 
- (220 mg, 2.61 mmol) <D Y)V^y (15 mL) IBfttfrMT 1. 5 Bfrffli8fl63*fc. 

Etf)b-f;Z# yfik&yilab. (110 mg, 20%) £#fc b - 




lah: l H NMR (300MHz, DMS0-d 6 ) 8 ppm: 1.46 (s, 6H), 2.21 (s, 3H), 2.27 
(s, 3H), 2.44 (br s, 4H), 2.67 (br s, 4H), 3.17 (s, 2H), 7.45 (t, J = 9. 
3 Hz, 1H), 7.78-7.83 (m,. 2H), 8.14 (dd, / = 6. 9, 2.4 Hz, 1H), 8.60 (s, 1 
H), 8.71 (s. 1H), 9.93 (s, 1H), 10.01 (s, 1H). 

<mmm8 2 > 

^Wl2©^)5fe-C#btlfcT$ y^2a (452 mg, 1.00 mmol), isTStf?m 
(425 mg, 5.00 mmol), Hxf-;V7$y (209 (i L, 1.50 mmol) x EDC (288 mg, 
1.5 mmol) <D DMF (5.0 mL) J&tt&ML^' 14 BSRflflM* Lfc. E*Sifc«:£»zk- 
(100 mL) fcife«\ #8S=7v»' (50 mL x 2) ^ttflj Ltc a ft £>Kfc##$® SrfiSfB 
(50 mL x 2) l.*****- h !) * At'W, iET^I^iS 

$6>te^>/-/V*»e>S«!ffiL, Bftti-ZXyy}) > f.fc&Vo lai (189 mg, 
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37%) 

CM H HN^^CI 

A 1ai 

lai: x HNMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.34 (s, 3H), 2.64 

(br s, 4H), 2.74 (br s, 4H). 4.14 (s, 2H), 7.46 (t, / = 9.0 Hz, 1H). 7. 

80-7.86 (m, 2H), 8.19 W, I = 6. 6, 2.1 Hz. 1H), 8.59 (s, 1H), 8.64 (s, 
1H), 10.10 (s, 1H), 10.31 (s, 1H). 

<$£MW 8 3 > 

■a-^J2©^-C-#ibnfcT5/flC2a <905 mg, 2.00 mmol), 
y7,/]s$s=.j\'{; P K (840//L, 8. 00 mmol) ©tl v'y (5. 0 mL) ^f^^T^ 
»TM«FW«#Ufc. SJ«»«rfi3ftlA4ft* (200 mL) Kfctt> ft»=n?vW (200 
mL x 2) tttWUfc. ^ «:ffif(lA«2K (300 mL x 3) Tgfcfrb&TK 

-/v) fctfU &tob1rZ*y7y.>r<b'btoi*3. (9 mg. 0.8%) £'#/i 0 . 




laj: l H HMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.29 (s, 3H). 2.55 
(br s, 4H), 2.77 (br s, 4H), 5.75 (s, 1H). 5.91 (d, 7 = 9-9 Hz, 1H), 6. 
01 (d, J = 16.5 Hz, 1H), 6.85 (dd, / = 16.4, 9.9 Hz), 7,45 (t, J. = 9.1 



93 



WO 02/066445 



PCT/JP02/01575 



Hz, 1H), 7. 74-7.83 (m, 2H), 8.13 (dd, J = 6. 8, 2.2 Hz, 1H), 8.35 (s, 1H), 
8.57 (s, 1H), 10.00 (s, 1H). 



' <MMM8 4~8 7 > 

2-D<o^m, mmms-D<D^m 4a t>isii*tett/H)\ ^is©^ 

S3it;mS^3-2)©^*fe»C^V^ {k-e-ife lak ~ lan fc-frjftlfc (Scheme 6 )„ 
Scheme 6 



10 



HjN 



4a 





-2) 




(j£<K R'ftffi-OMe, iD-CN,p-NMe a/ in-Me^QS^S^^-r o ) 

<mnms4> 

OR* 40%). 

HN„ 



15 lak: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.42 (s, 6H), 2.15 (s, 3H), 2.35 
(br s, 4H),'2.63 (br s, 4H), 3.78 (s, 3H), 5.83 (dd, J = 10.3,. 1.7 Hz, 
1H), 6.32 (dd, J = 17.0, 1. 7 Hz, 1H), 6.57 (dd, J = 17.0, 10.1 Hz, 1H), 
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6.72 (dd, J = 7.8, 2.2 Hz, 1H). 7.29 (t, J = 8. 2 Hz, 1H), 7.48-7.55 (m, 

2H), 7.81 (s, 1H), 8.60 (s, 1H), 8.71 (s, 1H) , 9.81 (s, 1H), 9.83 (s, 
1H). 

5 <nmm8 5> 

A 1al 

lal: l H NMR (300MHz, DMS0-d6) 8 ppn>: 1.43 (s, 6H), 2.14 (s, 3H), 2. 34" 
10 (br s, 4H), 2.63 (br s, 4H), 5.84 (dd, J = 10.3, 1,5 Hz, 1H), 6.33 (dd, 
/= 17.1. 1.5 Hz, 1H), 6.58 (dd, / = 17. 0, 10.1 Hz, 1H), 7.57-7.64 (m, 
2H), 7.85 (s, 1H), 8.16 (d, /=7.1Hz. 1H), 8.42 (s, 1H), 8.67 (s, 1H), 
8.71 (s, 1H), 9.88 (s, 1H), 10.12 (s, 1H). 

15 <3lt£#>l8 6> 

5fc<£^ lam \Z.%^tz (W 72%),- 

I 

hn^ 
A 1am 

• lam: l H NMR (270MHz. DMS0-d6) 8 ppra: 1.42 (s. 6H), 2. 14. (s, 3H), 2.35 
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(br s, 4H), 2.63 (br s, 4H), 2.90 (s, 6H), 5.82 (br d, / = 10.0 Hz. 1H), 
6.31 (br d, / = 17.0 Hz, 1H), 6.57 (dd, / = 17.0, 10.0 Hz, 1H). 6.76 (d. 
/ = 9.2 Hz, 2H), 7.56 (d, / = 9. 2 Hz, 2H). 7.75 (s. 1H), 8.46 (s, 1H), 
8.63 (s, 1H), 9.70 (s, 1H), 9.82 (s,' 1H). 

5 

<mmm8 7> 

(ife^ 63%) 0 

HN 

A 1an 

10 lan: "H NMR (270MHz, DMSO-d6) 5 ppm: 1.42 (s, 6H),'.2. 14 (s, 3H), 2.34 
(br s, 7H), 2.62 (br s. 4H), 5.83 (dd, J = 10.0, 1.9 Hz. 1H), 6.31 (dd, 
/ = 17. 3, 1.9 Hz, 1H). 6.58 (dd, / = 17.3, 10.0 Hz, 1H) , 6.96 (d, / = 
7.0 Hz, 1H), 7.27 (m, 1H), 7.63 (br s, 2H), 7.80 (s, 1H), 8.57 (s, 1H), 
8.70 (s, 1H), 9.81 (s, 1H), 9.84 (s, 1H). 

15 

<H»J8 8> 

£-f£0!il hV 7 1 h& 6e (1.00 g, 2.15 mmol) , »XW^^0 

4b (395 mg, 2.58 mmol), hV^^7%> (16 mL), DMF (4 mL) £;tax, 
Jft*U S3»«»tV^J!lfPSrlft5 3gLfcft, M^7^9^(H) (48.2 mg) ft 
20 XXf hV y x.=.;l<-fc*'7 4 "y (67.9 mg) 80tT 5 RfF^S^ L7t 0 ®JE 

. ®52fc, THF- 7k«t IftitSAy^Jy^ lbk (434 mg. 43%) £ 
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Of 



2? 

1bk 



lbk: IH NMR (270 MHz, CDC13) Sppm-' 1.51 (s. 6H), 1.53 < t, J = 7. 0 Hz, 

3H), 2. 80 (ra, 4H), 3.80 (m, 4H), 4.18 (q, J = 7. 0 Hz, 2H), 7.17 (s, IH), 

7.17 (t, J = 8.8 Hz; IH), 7.40 (br s. IH), 7.54 (ra, IH), 7.92 (s, IH), 

5 7.95 (dd, J = 2.6, 6. 3 Hz, IH), 8.68 (s, IH). 

<mmm8 9~i 1 1 > 

&® ibi ~ibah fe-g-^Lfc. it&totommktiLm&ztfx^?' v/*?-** 
10 eir^iBt-o 
<mmm8 9 > 



lbl 70%): IH NMR (270 MHz, CDC13) 5 ppra: 1.51 (s, 6H), 1.51 (t, J 

= 7.0 Hz, 3H), 2.43 (s, 3H), 2.82 (t, J = 6. 1 Hz, 2H), 3.39 (s. 3H) , 

3.54 (t. J = 6. 1 Hz, 2H), 4.17 (q, J = 7. 0 Hz, 2H), 7. 15 (s, IH). 7.16 

15 (t, J = 8.8 Hz, IH), 7.52 (br s, IH), 7.56 (m, IH), 7.92 (s. IH), 7.95 




1bl 



(dd, J = 2.7, 6.5 Hz, IH), 8.66 (s, IH). 



<ni&M9 0> 




1bm 
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lbm (J&$ 53%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.51 (s, 6H), 1.53 (t, J 
= 6.9 Hz, 3H), 2.42 (s, 3H), 2.59 ( t, J = 6.5 Hz, 2H), 3.01 (t, J = 6.5 
Hz, 2H), 4.21 (q, J = 6.9 Hz, 2H), 7.16 (t, J = 8. 8 Hz, 1H), 7.18 (s, 
1H). 7.54 (br s, 1H), 7.56 (m. 1H). 8.00 (dd. J = 2. 6, 6.3 Hz, 1H), 8.12 
(s, 1H), 8.67 (s, 1H). 

<mMM9 1 > 




Ibn 



lbti (HZ^ 55%): 1H NMR (270 MHz, CDC13) 6 ppn>: 1.40-1.60 (n, 11H), 1.60- 

1.75 (m. 4H), 2.74 (m, 4H), 4.19 (q, J = 6. 9 Hz, 2H), 7.17 (t, J = 8. 6 

Hz, 1H), 7.17 (s. 1H), 7.34 (br s, 1H), 7.52 On, 1H), 7.91 (br s, 1H), 
7.95 (dd, J = 2.7. 6.5 Hz, 1H), 8.67 (s, 1H). 

<mmm9 2> 



Me 

EtO<W 



1bo 



Ibo-nHCl [lbo (1:2) <K tlHft/ffHfc^A' (3 % 

ft) -Q$Lmm<K\sK.l (n = 3 t LTUX^ 41%): 1H NMR (270 MHz. CDC13) 5 
ppm: 1.48 (t, J = 6.9 Hz. 3H). 1.82 (br s, 6H), 2.89 (s, 6H), 2.92 (br s 
3H), 3.70 (br s), 4.30 (q, J = 6.9 Hz, 2H), 7.47 (s, 1H). 7.55 (t, J 
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=9.0 Hz. 1H). 7.83 (m, IH), 8.11 (dd, J = 2. 6, 2.7 Hz, IH). 8.94 (s, IH), 
9.52 (br s, 1H). . 

<HJ6«9 3> ■ 



Ibp (l&SjS 48%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1. 43-1.47 (m, 3H), 1. 43 
(s, 6H),.2. 15 (s, 3H), 2.37 (br s, 4H), 2.71 (br s, 4H), 4.21 (q, J = 
6.8 Hz, 2H), 7.17 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 1H), 8.20 
(dd, J = 2.7, 7.0 Hz, 1H), 8.55 (s, 1H), 8.56 (s, 1H), 9.84 (s, W) . 

<mmm9 4> 



lbq (IR^ 23%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.52 (t, J = 7. 0 Hz, 3H) , 
i.55 (s, 6H), 1.79 (a, 4H), 1.97 (m, 2H), 2.25 (s, 3H), 2.45(s, 3H), 2.90 
(a, 2H), 3.0l(m, 1H), 4.19 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 8 Hz, 1H), 
7.17 (s, 1H), 7.36 (br s, 1H), 7.53 (m, 1H), 7.86 (s, IH), 7.94 (dd, J f 




ibp 




1bq 



2.7, .6.5 Hz, IH), 8.67 (s, IH). 



<nmm9 5> 
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N 



lbr (Ife* 55%): 1H NMR (270 MHz, CDC13) 5 ppm: 1. 00-1. 20 (m, 6H), 1.40- 
.1.60 (m, 9H), 2.80 (q. J = 7.0 Hz, 4H), 4,18 (q, J = 7.0 Hz, 2H), 7.16 
(t, J = 8. 8 Hz, 1H), 7.16 (s, 1H), 7.38 (br s, 1H) , 7. 51 (m, 1H), 7.88 (s, 
5 1H), 7.94 (dd, J = 2. 7, 6. 5 Hz, 1H), 8.66 (s, 1H). 

<HJS0ij9 6> 



lbs 31%) : 1H NMR (270 MHz, CDC13) 6 ppm: 1.53 (s, 6H), 1.53 (t, J 

10 =7.0 Hz. 3H), 2.73(m, 4H), 2.88 (m, 4H), 3.53 (s, 2H), 4.19 (q, J = 7. 0 
Hz, 2H), 7.13 (t, J = 8.9 Hz, 1H), 7.13 (s, 1H), 7. 39 (br s, 1H), 7.53 
(m, 1H), 7. 93 (s, 1H), 7.95 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.67 (s. lH). 

<$mm9 7> 



lbt (l|X^ 14%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.26 (m, 1H), 1.50 (m. 
2H), 1.53 (t, J = 7.0 Hz, 3H). 1.77(m, 5H), 2.17 (m, 2H), 2.32 (s, 3H), 




1bs 




1bt 



15 
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2.57(br s, 4H), 2.88(br s. 4H), 4.19 (q. J = 7. 0 Hz, 2H) , 7.15 (s, 1H), 

7.17 (t, J = 8.9 Hz, 1H), 7.65 (m, 1H), 8.01 (m, 2H), 8. 17 (s, 1H), 8.65 
(s, 1H). 

<mMM9 8> 




lbu (lR.^ 48%): 1H NMR (270 MHz, CDC13) 5 ppm: 1-52 (s, 6H), 1.52 (t, J 
= 7.0 Hz, 3H), 2.96 (t, J = 6. 8 Hz. 4H). 3.37(s. 6H>, 3.51 (t, J = 6.8 
Hz, 4H), 4.18 (q, J - 7.0 Hz, 2H), 7.16 (s, 1H), 7.17 (t, J = 8.9 Hz. 
1H), 7.44 (br s, 1H), 7.56 (m, 1H). 7.90 (s, 1H) ,- 7.96 (dd, J = 2. 7, 6.8 
Hz. 1H), 8.66 (s. 1H). 



1bv 



JSC 



lbv mm 23%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 11H). 1. 77 U 
2H), 2. 35 (m, 2H), 2. 99 (n. 2H), 3.40-3.50 (m, 1H). 4.21 (a, J = 7.0 Hz, 
2H), 4.58 (d, J = 4.3 Hz, 1H),7.17 (s. 1H). 7.43 (t. J = 9.2 Hz, 1H). 
7.84 (id, 1H), 8.20 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.54 (s, 1H), 8.56 (s, 1H). 
9.83 (s, 1H). 
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<HWJi o o > 




Ibw 

Ibw (M 50%): lH NMR (270 MHz, CDC13) 5 PP m: 1.50 (s, 6H),1.52 (t, J = 
6.8 Hz, 3H), 1.88 (m. 2H), 2.37 (s, 3H), 2. 65 (m. 4H), 2.97 (m, 4H) , 
4.18 (q, J = 6. 8 Hz, 2H), 7.15 (s, LH), 7.16 (t, J = 8. 9 Hz, 1H), 7.56 
5 (m, 1H), 7.72 (br s, 1H), 7.96 (dd, J = 2.7.' 6.8 Hz, 1H) , 8.01 (s, 1H), 
8.65 (s, 1H). 



<mmn o 1 > 




1bx 



10 lbx (JlZ^i 59%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.53 (t. J 
= 7.0 Hz, 3H), 2.49 (m, 4H), 2.58 (t. J = 6. 1 Hz, 2H). 2.99 (t, J = 6. 1 
Hz, 2H), 3.68 (m. 4H). 4. 20 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.18 (s, 1H), 7.48 (br s, 1H), 7.54 (m, 1H), 7.92 (s, 1H), 7.94 (dd, 
J = 2. 7, 6.8 Hz, 1H), 8. 68 (s, 1H). 

15 

<mmmi o 2 > 
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lby mm 76%): 1H NMR (270 MHz, CDC13) .6ppm: 1.23 (t, J = 7.0 Hz, 6H), 
1.50 (t, J = 7.0 Hz, 3H), 2.29 (s, 3H), 2.50-2.60 (br s, 4H), 2.89 (br s. 
4H), 3.57-3.82 (m, 8H), 4.16 (q, J = 7. 0 Hz, 2H), 7.11 <s, 1H), 7. 15(t, 
. J = 8.9 Hz, 1H), 7.62 On, 1H), 7.99 (dd, J = 2.7, 6.8 Hz, 1H), 8.27 (s, 
5 . 1H), 8.30 (s, 1H). 8. 62 (s, 1H). 



<mmmi o 3 > 




lbz OR 3* 64:%): 1H NMR (270 MHz, CDC13) 5ppm: 1.14 (t, J = 7.0 Hz, 3H), 
10 1.52 (s, 6H), 1.53 (t, J = 7. 0 Hz, 3H>, 2.46 (q, J = 7. 0 Hz, 2H), 2.50- 
2.60 (br s, 4H), 2.88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H), 7.14 (s. 1H). 
7.16(t, J = 8.9 Hz, 1H), 7.67 (tn, 1H). 8.00 (dd, J = 2. 7. 6.5 Hz, 1H), 
8.17 (br s. 1H), 8.24 (s, 1H), 8. 64 (s, 1H). 

15 <0?SSM1O4> 




1baa 



lbaa (iJX^ 76%): 1H NMR (270 MHz. CDC13) 8 ppm: 1.49 (t, J = 7.0 Hz, 3H), 
1.51 (s, 6H), 2.10 (s, 3H).,2.74 (m, 4H), 3.53 (m, 2H). 3.68 (m, 2H), 
4.14 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H), 7. 16 (t, J = 8. 9 Hz, 1H). 7.58 (m, 
20 1H), 7.92 (br s, 1H), 7.96 (dd, J = 2. 4, 6.5 Hz, 1H). 7.98 (s, 1H), 8.66 
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10 



(s, 1H). 



<mmmi os> 



Me0 2 C„ 



1bab 



5 lbab (HX^ 47%): 1H NMR (270 MHz, CDC13) 5ppn>: 1.14 (t, J = 7.0 Hz. 3H), 
1.50 (s, 6H), 1.52 (t, J = 7.0 Hz, 3H), 2.68 (m, 2H). 2.75 (q, J = 7. 0 
Hz. 2H). 3.13 (m, 2H), 3. 71 (s, 3H), 4.19 (q. J = 7. 0 Hz, 2H) . 7. 16 (s, 
1H), 7.16(t, J = 8.9 Hz. 1H). 7.68 (m. 1H), 7.79 (br s, 1H), 7.98 (dd, J 
= 2.7, 6.5 Hz, 1H), 8.10 (s, 1H), 8. 67 (s, 1H). 




<mmmi o e> 



MeN^ 



1bac 

lbac {®.m 8%): 1H NMR (270 MHz, CDC13) 5ppm: 1.53 (t, J = 7. 0 Hz, 3H). 
2.30 (s, 3H), 2.49 (br s, 4H), 2.64 (br s. 4H), 2.73 (m, 4H), 4.21 (q. J 
15 =7.0 Hz, 2H). 7.16 (s, 1H). 7.l7(t. J = 8. 8 Hz. 1H), 7.54 (m, 1H), 7.58 
(br s. 1H). 7,95 (dd, J = 2. 7, 6. 5 Hz, 1H), 7.97 (s, 1H) . 8.65 (s, 1H). 

<H1i&0!il 0 7 > 



20 
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N 



1bad 



lbad (HX^s 65%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (t, J = 7. 0 Hz, 
3H), 1.47 (s, 6H), 2.83 (br s, 4H), 2.89 (s, 3H), 3.17 (br s, 4H), 4.22 
(q, J = 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 
5 1H), 8.20 (dd, J = 2.7, 6.8 Hz, 1H), 8.57 (s, 2H), 9.83 (s, 1H). 

<mmm 1 o 8 > 



lbae 39%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (s, 6H),1.46 (t, 

10 J = 7.0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5. 9 Hz, 2H), 2.67 (t, J = 
5.9 Hz, 2H), 2.73 (br s, 4H), 4.21 (q, J = 7. 0 Hz, 2H), 7.18 (s, 1H), 
7.44 (t, J = 9. 1 Hz, 1H), 7.82 (m, 1H), 8.20 (dd, J = 2. 7, 6.8 Hz, 1H), 
8.57 (s, 2H), 9.84 (s, 1H). 

15 <mmm 1 o 9 > 
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MbO' 



EtO - 



1baf 



lbaf (!{Jl 3s 4990: 1H NMR (270 MHz, DMS0-d6) 6 ppm:' 1. 45 (m, 11H), 1. 89 (ra, 
2H), 2.40 (m, 2H), 2.98 (m, 2H), 3.16 (m, 1H), 3.23 (s, 3H), 4.22 (q. J 
= 7.0 Hz, 2H). 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.83 (a. 1H), 
5 8.20 (dd, J = 2.7, 6.8 Hz, 1H), 8.55(s, 1H), 8.56 (s, 1H), 9.83 (s, 1H), 

<nmm\ 1 o> 



EtCT^N 
1bag 

Ibag (ItZ^ 64%): 1H NMR (270 MHz, DMS0-d6) 6 ppm: 0.97 (t, J = 7. 0 Hz. 
10 6H). 1.42 (t, J = 7.0 Hz, 3H). 1.71 (m. 4H), 2.15 (s. 3H). 2.35 (br s, 
4H), 2.69 (br s, 4H),4.21 (q, J = 7. 0 Hz, 2H), 7. 17 (s, 1H), 7.44 (t, J 
= 9.2 Hz, 1H), 7.81 (m, 1H), 8.17 (dd, J = 2. 7, 6.8 Hz, 1H), 8.54 (s, 
1H), 8.55 (s, 1H), 9.87 (s, 1H). 

15 ,<mmmi n> 
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Ibah 

lbah OW 29%): 1H NMR (270 MHz, DMS0-d6) 5ppm: 1.43 (s, 6H), 1.45 (t, 

J = 7. 0 Hz, 3H), 2.42 -2.52 (m, 4H) , 2.44 (t, J = 5. 8 Hz, 2H) , 2.71 (br 

5 s, 4H>, 3.22 (s, 3H), 3.41 (t, J = 5. 8 Hz, 2H),4.21 (q, J = 7. 0 Hz, 2H), 

' 7.17 (s, 1H), 7.44 (t, J = 8.9 Hz, 1H), 7.83 (m, 1H), 8. 20 (dd, J = 2. 7, 
7.0 Hz, 1H), 8.56 (s, 1H), 8.57 (s, 1H), 9.84 (s, 1H). 

<-£fifc#Il 8 > hV 7friTV **^*)Vi&V^L 7 - 3l hdrv^-4- [3- (3 - t K 
(6f) <D&f& 

M 4-^Pl3-7-3.b :a F-->-6-^^-yy=/V' ^^Tfr (400 mg, 1. 50 
. mmol) fcl>f y/o/V- (10 mL)-'Jir n v * ^ ^ (2 ml) «:Jn;tSM$L.fc# 
4- (3-T?/7x=/l') -2-* — A* (290 mg, 1.65 

15 mmol) ZMittCo -mm*®.^*-*^ (50 mL) £jbH;tii*§ aS^-TV^ 
D/-?/-yV (10 dL)-^70O^^ (2 mL) (30 mL) 

£#o< t)iTL, 15 #Tm&^1t 0 §ii8.®*m&, ^iET^b, 

& {7 - >5f--> - 4 - [3- (3 - t: Fn^>-3 - * ^ - 1 - -f^-fr) y ^=-fr 
7 * . 6 . =vV n^XA- (547 mg, 83%) %%&®#t UT*#fc 0 

20 -^oc^x/vfr (513 mg, 1.16 mmol) (5 mL) l^j&U 28%T > 

*~T* (1 mL) ^0t^£«Lfc o tK (10 mL) 30 £f£ 

' ^£i!i&U ^cffT^L-, 7- 3^*^-4- [3- (3-fc Kp =3rS/-3- *^A- 

1 _y^-^) 7x - / i,7iy]^ty!;y -6-twi/ (392 m g , 93%) 
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1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.4.4 (t, J = 7. 0. Hz, 3H), 1.48 (s, 6H), 
4.24 (q, J = 7.0 Hz, 2H), 5.51 (s, 1H), 7.08 (d, J =7.8 Hz, 1H), 7.18 (s, 
1H). 7.34 (t, J = 8.0 Hz, 1H), 7.80 (s, 1H), 7.88 (d, J = 8. 4 Hz. 1H), 
5 7.99 (s, 1H), 8.47 (s, 1H), 9. 37 .(s, 1H), 9.56 (br s, 1H). 

:^#i5r^i 3-2) tmmtiJjfex'mMfc&m m (£s«j)ic^&l 

tCo, 




6f 

6f: 1H NMR (270 MHz, DMSO-d6) 5 ppm.' 1.46 (t, J = 7. 0 Hz, 3.H), 1.48 (s, 

6H), 4.41 (q, J = 7. 0 Hz, 2H) , 7.35 (d, J =7.6 Hz, 1H) , 7.46 (s. 1H), 

10 7.51 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8. 1 Hz, 1H), 7.76 (s, 1H), 8.88 
(s, 1H), 8.96 (s, 1H), 11.19 (br s, 1H). 

<mmmii2> 

vc&m 6f kfc&® 4c zm^nmms s tmm^^m^m^\ ty?!)^? 

15 #£t#7t (Um 76%)„ -yZfV ^ffa (565 mg, 1. 05 mmol) *3«tt57k^k 

ti ]} <>A (299 mg, 5.33 mmol) (D (21 m L) ^ ZtfCX" 1 

<bix5@fr£^/ — A—tKJ: >3f?l&,P B U ik$m lbai (162 mg, 32%) &t#fc 0 
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1bal 

lbai : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40-1.50 (in, 9H), 2.56 (br s, 
4H), 2.77 (br s. 4H), 3.72 (s. 2H). 4.20 (s, 1H), 4.21 (q, J = 7.0 Hz, 
5 2H), 7.17 (s, 1H) , 7.22 (d, J = 7. 8 Hz, 1H), 7.40 (t, J =8.0 Hz, 1H), 
7.92 (d, J = 8.1 Hz, 1H), 8.07 (m, 1H), 8.56 (s, 1H), 8. 60 (s, 1H), 9.78 
(br s, 1H). • 

<mmm ii3~ii7> 
io Yyyis-vfc 6f & £-&m* <D{t&® 4 mmmi 1 2i^^ 

lbaj ~lban &&f$l,tto fc&%0<D%fe t h^T*-? ££AT^12 

<HJ£0U 1 3> 




1ba] 



15 lbaj : 1H NMR (300 MHz, DMS0-d6) 5ppm: 1.44, (s, 6H). 1.45 (t, J =7.1 Hz. . 
3H), 2.71 (m, 4H), 3.65 (m, 4H), 4.21 (s, 1H), 4.22. (q, J = 7. 1 Hz, 2H), 
7.18 (s, 1H), 7.22 (d. 1H), 7.40 (t. J = 8. 1 Hz, 1H), 7.90 (d. 1H), 8.07 
(s, 1H), 8.57 (s, 1H). 8.60 (s, 1H), .9.79 (s, 1H). 
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<H»J1 1 4> 




N 



1bak 



lbak : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40 (t, J = 7. 0 Hz, 3H), 1.53 
(s, 6H), 2.01 (s, 3H), 2.81 (br s, 4H), 3.55 (br s, 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s, J = 7. 0 Hz, 1H), 7.19 (s, 1H), 7.24 (d, J = 7. 8 Hz, 
1H), 7.41 (t, J = 7.9 Hz, 1H), 7.91 (d, J = 8. 6 Hz, 1H), 8.06 (s, 1H), 
8.60 (s, 1H), 8.67 (s, 1H), 9.91 (br s, 1H). 

<mmn 1 5> 



lbal : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.42 (t, J = 6. 8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s, 3H), 2.37 (s, 3H), 2.77 (br d, J = 
11.1 Hz, 2H), 2.95 (s, 1H), 4.21 (s, 1H), 4. 22 (q, 2H), 7.17 (s, 1H), 
7.21 (d, J = 7. 8 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.91 (d, J = 8. 4 Hz, 
1H), 8.07 (br s, 1H), 8.56 (s, 2H), 9.78 (br s, 1H). 

<mmmi 1 6> 




1bal 
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N 



1bam 



lbam : 1H NMR (300 MHz, DMS0-d6) 8 ppm: 1.52 (s, 6H), 1.52 (t, J = 7.0 
Hz, 3H), 2.31 (s, 3H), 2.55 (br s, 4H), 2.87 (br s, 4H), 3.09 (s, 1H), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H), 7.28 (d, 1H), 7.28 (d, 1H), 7.36 
(t, 1H), 7.80 (d, 1H), 7.91 (br s, 1H), 7.96 (s, 1H), 8.12 (s, 1H), 8.66 
5 (s, 1H). 

<mmmi n> 



lban : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 9H), 2.15 (s, 6H), 
2.25-2.40 (in, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, 1H), 4.22 (q, 2H), 
10 7.17 (s, 1H), 7. 22 (d, J = 7. 6 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.92 
(d, J = 8.4 Hz, 1H), 8.08 (s, 1H), 8.56 (s, 1H), 8.60 (s, 1H), 9.79 (br 
s, 1H). 

<HJS051 1 8~1 3 0> 

i5 mmm est mm%j?&~?tti&i~z> r $ / # 2 £ <? i^ufc. 
<%W\\ 1 8 > 




1ban 
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lcm: HX* 57%; 1H NMR (270MHz, DMS0-d6) 6 ppra: 1.33 (m, 1H), 1.63 (m, 
7H), 2.00 (m, 2H), 2.21 (s, 3H), 2.44 (br s, 4H), 2.71 (br s, 4H), 3.10 
(s, 3H), 7.46 (t, J =9. 2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H), 8.12 (dd, 
J = 2. 7, 6.8 Hz, 1H), 8.39 (s, 1H), 8.60 (s, 1H), 10.06 (s, 1H). 



1 9 > 



Me.. 




Me 2 N 



lcn: IR* 62%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.44 (s, 6H), 2.30 (s, 

3H), 2.38 (s, 6H), 2.6l(t, J = 6.3 Hz, 2H), 2.83 (t, J = 6.3 Hz, 2H), 

2.99 (s, 3H), 7.45 (t, J = 9. 2 Hz, 1H) , 7.77 (s, 1H) , 7. 79 (a, 1H), 8.11 

(dd, J = 2.7, 7.0 Hz, 1H), 8.27 (s, 1H), 8.54 (s, 1H) , 9.97 (s, 1H). 



2 0 > 



Me. 



SO a HN 




OEt OEt 



lco: JlX* 41%; 1H NMR (270MHz, DMS0-d6) 6 ppm: 1.13 (t, J = 7. 0 Hz, 6H), 
2.17 (s, 3H), 2.39 (br s, 4H), 2. 75 (br s, 4H). 3.08 (s, 3H), 3.52 <q, J 
= 7.0 Hz, 4H), 3.67 (m, 4H), 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m. 1H), 
7.82 (s, 1H), 8.11 (dd, J = 2.7, 7.0 Hz, 1H), 8.40 (s, 1H), 8.59 (s, 1H), 
10.07 (s, 1H). 

112 



WO 02/066445 



PCT/JP02/01575 



<mmmi 2i> 




MoO^ 



lcp: IR^ 56%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.45 (s, 6H), 2.34 (s, 
3H), 2.71(t, J = 6.3 Hz, 2H), 3. 12 (s, 3H), 3.26 (s, 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t, J = 9. 1 Hz, 1H), 7.81 (m, 1H) , 7.84(s, 1H), 8.13 
(dd, J = 2.6, 6.9 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 

<H«i!i 2 2> 



10 Icq: jRSp 63%; 1H NMR (270MHz, DMS0-d6) 5ppm: 1.48 (s, 6H), 2.78 (br s, 




F 



4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.79 (m, 1H) , 7.87(s, 1H), 8.12 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 
1H), 8.61 (s, 1H), 9.57 (br s, 1H), 10.09 (s, 1H). 



15 <mmmi2 3> 
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lcr: JRS* 55%; IH NMR (270MHz, DMS0-d6) 5ppm: 0.93 (t, J = 7. 3 Hz, 6H), 

1.74 (n, 4H), 2.19 (s, 3H), 2.41 (br s, 4H), 2.68(br s, 4H), 3.08 (s, 

3H), 7.45 (t, J = 9.2 Hz, IH), 7.77 (m, IH) , 7.81(s, IH), 8.10 (dd, J = 
5 2.4, 7.0 Hz, IH), 8.37 (s, IH), 8.58 (s, IH), 10.04 (s, IH). 

<IWJ124> 




10 lcs: Jfc* 49%; IH NMR (270MHz, DMS0-d6) 8 ppm'- 1.42 (m, 2H), 1.46 (s, 

6H), 1.89 (m, 2H), 2.37 (m, 2H), 2.97(m, 2H), 3.10 (s, 3H), 3.22(s, 3H), 

3.00-4.00 (m, IH), 7.46 (t, J = 9. 2 Hz, IH), 7.79 (m, IH) , 7.83(s, IH), 

8.11 (dd, J = 2.7, 7.0 Hz, IH), 8.44 (s, IH), 8.61 (s, IH), 10.08 (s, 
IH). 

15 

<mmn 2 5> 



Me*, 




let: W 34%; IH NMR (270MHz, DMS0-d6) 5 ppm'- 1.47 (s, 6H), 1.99 (s, 
3H), 2.61 (br s, 2H), 2.68 (br s, 2H), 3.09(s, 3H), 3.44 (br s, 4H), 
20 7.45 (t, J = 9. 2 Hz, IH), 7.78 <m, IH) , 7.84(s, IH), 8.11 (dd, J = 2. 7, 
7.0 Hz, IH), 8.44 (s, IH), 8.60 (s, IH), 10.08 (s, IH). 
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< £16081 2 6> 



Me *S0 2 HN' 




leu: /R3p 69%; 1H NMR (270MHz, DMS0-d6) 5 P pm: 1.06 (t, J = 7.0 Hz, 3H), 
5 1.47 (s, 6H), 2.50 (m, 2H), 2.75 (q, J = 7.0 Hz, 2H), 2.98 (t, J = 7.0 
Hz, 2H), 3.11 (s, 3H), 3.59(s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.80 (m, 
1H) , 7.83(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (., 
1H), 9.52 (br s, 1H), 10.09 (s, 1H). 



io <mM&\i 2 7 > 



Me *SO, HN 




lev: )R$ 53%; 1H NMR (270MHz, DMS0-d6) Sppra: 1.46 (s, 6H), 2.50 (br s, 
6H), 2.69 (br s, 4H), 3.11 (a. 3H), 3.23 (s, 3H), 3.43(m, 2H), 7.47 (t, 
J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7. 84 (a, U0. 8.13 (dd, J = 2. 4, 6.8 Hz, 
15 1H), 8.44 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 



<H»J1 2 8 > 



20 
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lew: JR$ 48fl ; 1H NMR (270MHz, DMS0~d6) S ppm: 1.47 (s, 6H), 2.50-2.58 
(m, 6H), 2.65-2.70 (m, 6H), 3.12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.81 
5 (m, 1H) , 7.84(s, 1H), 8.14 (dd, J = 2. 7, 7.0 Hz, 1H), 8.47 (s, 1H), 
8.62 (s, 1H), 9,59 (br s, 1H),10. 10 (s, 1H). 



<njfim 2 9> 




10 lex: J&ifs 45%; 1H NMR (270MHz, DMS0-d6) 6 ppm: 1.48 (s, 6H), 1.74 (br s, 
4H), 2.76 (br s, 4H), 3. 12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.79 (m, 
1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 10.09 (s, 1H). 



15 <MMM l 3 o > 
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Icy: 42%; 1H NMR (270MHz, DMSO-d6) 5 ppm: 1.48 (s, 6H), 2.36 (s, 

3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t, J = 6.4 Hz, 2H). 3.12 (s. 3H), 
7.47 (t, J = 9-0 Hz, 1H), 7.81 (m, 1H) . 7.88(s, 1H), 8.13 (dd, J = 2.4, 
7.0 Hz, 1H), 8.46 (s, 1H), 8.62 (s, 1H), 9.57 (s, 1H), 10.09 (s, 1H). 

5 

<mmmi3i> 

mmm7 N 4 -(3- *nn -4- 7;>tP7x=;v) -6.- [3- /f-* 

-3 - (4- tf-fr- 1-- f^^-AO - 1 - /f = ^H,7-^t/^^7^ 

(2a>) Srfflv^iS^l fcl3l»«:*«fe-CflS'frW ia»«ca£lftbfc;,a^«Sr3 a 
10 F^SU, {fc-g-lfe la' 0.9 fl©DMF$:tW «r«Mfett* 4: («R 

la" 

la': 1H NMR (300MHz, DMSO-d6) 5 ppm: 1.48 (s, 6H). 1. 99 (s, 3H), 2.15 
(br s. 4H). 2.68 (br s, 4H), 5.88 (d, J =10.4 Hz, 1H). 6:36 (d, J = 17. 1 
15 Hz, 1H), 6.61 (dd, J =10.4, 17.1 Hz, 1H), 7.46 (t, J - 9. 1 Hz, 1H), 7.84 
(m, IB), 8.20 (dd, J = 2.5, 6.8 Hz, 1H), 8.32 (s, 1H), 8.61 (s, 1H), 
8.67 (s. 1H), 9.38 (s, 1H), 9-99 (s, 1H). 



20 



ffl 1 3 2 > 

WfrfcLfc 4ao (** 60%) h 7-y D ^-(3-^P-4-7/Vtn7x^V)- 
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4ao 



4ao: IW 60%; l H NMR (270MHz, CDC1 3 ) 8 ppm: 1.60-1.71 (m, 2H), 1.87-1.93 
(m, 2H), 2.29 (s, 3H), 2.40 (s, 1H), 2.49 (br s, 4H), 2.67 (br s, 4H), 
3.64-3.74 (ra, 2H), 3.90-3.96 (m, 2H). 



2ao: jg*l&; 'H NMR (270MHz, DMSO-de) 5 ppm: 1.53-1.65 (m, 2H), 

2.04-2.12 (m, 2H), 2.15 (s, 3H), 2.37(br s, 4H), 2.64 (br s, 4H), 3.60 
(m, 2H), 3.88 (m, 2H), 5.53 (s, 2H), 7.41 (t, J = 9. 2 Hz, 1H), 7.53(s, 
1H), 7.70 (s, 1H), 7.81 (m, 1H), 8.20 (dd, J =6. 8, 2. 7 Hz, 1H), 8.39 (s, 
1H), 9.64 (s, 1H). 



lao: 31%; l H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.55 (m, 2H), 2.01 (m, 2H), 

2.15 (s, 3H), 2.36 (br s, 4H), 2.63 (br s, 4H), 3.61 (m, 2H), 3.84 (m, 
2H), 5.84 (d, J = 10.0 Hz, 1H), 6.32 (d, J = 17. 0 Hz, 1H), 6.55 (dd, J = 
17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.85 (m, 1H), 7.90 (s, 
1H), 8.20 (br d, J = 6.8 Hz, 1H), 8.64 (s, 1H), 8.65 (s, 1H), 9.96 (s, 



HN. 



4DC 
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1H), 10.00 (s, 1H). 
<MMM 1 3 3 > 

HS£0!|2 5 <Djj&-e'&btltcT* y JUTS. Kffc lz (300 mg, 1.46 mmol) 
5 ©v^np^*>-&& (4.5 mL) £ 0 < C~5tUC^Sp^ % M> 7/U*-PftBI 
(TFA) (4.5 mL) £311*. fc. 1.5 #ra«#£itrfc« v »ffT*«t«rff 

^^Sr^^^/v^-xyvcSS^, it&U B 69 ti~^>{t^^a lap • 

nTFA (50 mg) £*§fc 0 

'^-f J> HN -^-^cl 




10 lap • nTFA : *H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H). 2.86 (br s, 
■. 4H), 3.14 (br s. 4H), 5.87 (d, J = 10. 0. Hz. 1H), 6.34 (d, J = 17.0 Hz, 
1H), 6.58 (dd, J = 17.0, 10.0 Hz, .1H) , 7.50 (t, J = 9. 2 Hz, 1H), 7.77 
(m. 1H), 7.92(s, 1H), 8.11 (m. 1H), 8.57 (br s, 2H). 8.75 (s, 1H), 8.77 
(s, 1H), 10.01 (s, 1H), 10.53 (br s, 1H). 

<mmmi3 4> 

4- it-fr) -A-**y-ffiffl. (0.69g, 10.0 mmol), N-* f 

/uyu;</U3?/UT 5 V (2.00g, lO.Ommolh EDC (2. 88 g, 15. 0 mmol) , h 
\)^*f-)V7^ls (2.1 mL, 15.0 nunol) ODMFif (30 mL) SrSffl-T?— Bfc&# 
20 Lfc 0 K^?Sfw*_(40 mL) SriPitftriJ*«r??^ n a * 9 > (40 mL x 3 ) T'tt 
WLfc. ^ffi^^a^Tk, tt¥P**7k-C»5*, «JET«ffiU JV-^^/v-4- (4- 
^f;V-l-f^7^=^) y-jV- (2-7o fcf^AO-l/fyl'T' ^ F(4aq) 

©DMFi§I (10.00g) £#fc 0 
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CCD 4aq ODMFfgfi: 7-yn^-(3-^ o 7x-;V)-4,6- 




laq.:lt5l^ 756; 'H NMR (300MHz, 354K, DMS0-d 6 ) 5 ppm: 2.18 (s, 3H), 2.27 (m, 
4H), 2.60(m, 4H). 3.02 (s, 3H), 3.44 (m, 4H), 4.48 (s, 2H), 5.80 (dd, J 
= 10.1, 1.5 Hz, 1H), 6.33 (dd, J = 16.8, 1.5 Hz, 1H), 6.60 (m. 1H), 
7.38 (t, J = 9.2 Hz, 1H), 7. 82 (a, 1H), 7.86 (s, 1H), 8.12 (m, 1H), 8.57 
(s, 1H), 8.78 (s, 1H), 9.55 (br s, 1H), 9.82 (br s. 1H) ; 
LC-MS: m/z = 592 (If +1). 

<nmmi 3 5 > 

■£t&m7 1 mmttm-c 1,3-v^ b* : >r± b is<oKt>*)K tert--?^* 

4- - 1 - ^<y bSr, £fc Hf;v^7^^ft 

>-£/BV^J#Lfc 4ar (« 97%) 7-^ p *.-*M3-* a 
p-4-7;vtP7x^)-4,6-*ty^^;y&lV\ 5ttfi«.3-l) k® 
mte%&Z'iT5£ 2ar (R=H) ##fc*tfc. ^WT, ^"/^l 1 
■(jlffiroi? - tert - y^/V 5?*>U#*S/W'— h (Boc 2 0) i: 30 £MKJ& 

^^7i^ p-7 hfcTttRMfrfrft 2ar (R = Boc; iigHX 
Sp 85%) £#fc„ w^ftS^ 2ar (R = Boc) SrHJfiW 3-2)©^$T' lar'K 
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0 

Boc 
4ar 

4ar: Jfc^ 97%; l H NMR (300MHz, CDC1 3 ) 5ppm: 1.06 (t, J = 7. 2 Hz, 6H), 
1.44 (s, 9H). 1.44-1.69 (m, 2H), 1.80-2.00 (m, 2H), 2. 32 . (s, 1H), 2.67 
(q, J = 7.2 Hz, 4H). 2.96-3.19 (m, 2H), 3.77-4.09 (m, 2H). 




2ar (R = Boc): IfcS^ 85%; 'H NMR (300MHz, CDC1,) Sppm:. 1.12 (t, J= 7.1 Hz, 
6H), 1.47 . (s, 9H), 1.65-1.81 (m, 2H), 1.91-2.11 (m, 2H), 2.78 (q, J = 
7.1 Hz, 4H), 3.07-3.27 (m, 2H). 3.83-4.09 (m, 2H). 4.47 (br s. 2H), 6.98 
(s, W, 7.15 (t, J = 8. 7 Hz, 1H), 7.24 (br s, 1H), 7.54 (ra, 1H). 7.86 
10 (s, 1H), 7. 93 (dd, J = 2.5, 6.4 Hz. 1H), 8.58 (s, 1H). 




Boc 



lar': HX^ 63%; 'H NMR (300MHz, CDC1 3 ) 6 ppm: 1.04 (br t, 6H), 1.41 (s, 
9H), 1.52 (m. 2H), 2.02 (br d, J = 12.3 Hz. 2H), 2.71 (br q, 4H), 3.12 
(m, 2H), 3.82 (br d, J = 10.0 Hz, 2H). 5.82 (d, J = 10. 2 Hz. 1H). 6.31 
15 (d, J = 16.9 Hz, 1H), 6.51 (dd, 10.2, 16.9 Hz, 1H), 7.45 (t. J = 9. 1 Hz. 
1H). 7.84 (m. 1H), 8.19 (dd. J = 2. 6, 6. 8 Hz, 1H), 8.61 (s, 1H), 8. 64 (s, 
1H), 9.98 (br s, 2H). 
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lar • nTFA: ifc^s 7694 (n = 3 t VX); 'H NMR (300MHz, DMSO-dJ 5 ppm: 1.29 
(br s, 6H), 2.03-2.24 (m, 2H), 3.05-3.65 (m. 10H). 5.90 (d, J = 10. 0 Hz. 
1H), 6.38 (d, J= 17. Q Hz. 1H), 6.56 (dd, J= 10.0, 17. 0 Hz, 1H), 7.49 
5 (t, J = 9.1 Hz, 1H), 7.80 Cm, 1H), 8.16 (dd, J = 2. 3, 7.0 Hz, 1H), 8.19 
(s, 1H). 8.66-9.02 (m, 2H), 8.70 (s, 1H), 8.74 (s, 1H), .10.34 (s, 2H). 

<mmmi 3 6 > 

10 ^A^T, *ft~^mT'£/S£*T#e>;ft£ft*#> 4cz t 7-7n*-N*-(3- 
teJjmX'ik&Vo l-{3-[6-T5 /-4- (3-* a a-4-7;vtn7x-;V7? /) -7- 
(2cz) £r#fc(Hx^ 73%) c fl5^«j 2cz trJfeUMe 6 tmmteJj&XfcfcZft^. 

$ 3 2N &mbi- hvv *&mmx*&m:2 esuaiLtft, wr* ttt 

4cz 

20 4cz: 78%; 'H NMR (300MHz, CDC1 3 ) 8 ppm: 1.25 (t, J = 7. 1 Hz, 3H), 

1.65-1.87 Cm. 2H), 1.87-2.06 (m, 2H), 2.02-2.37 (m, 4H). 2.86 Cm. 2H), 

3.30 (d, J = 2.3 Hz, 2H), 4.13 (q, J = 7. 1 Hz, 2H) . 
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HN 



EtO z C. 




2cz 



2cz: IR^73%, 




H0 2 C 



1cz 



Icz: l H NMR (300MHz, DMS0-d 8 ) 5 ppm: 1.46-1.67 (m, 2H), 1.76-1.91 (m, 2H), 
5-' 2.16-2.39 (m, 3H), 2.80-2.94 (m, 2H), 3.08 (s, 3H), 3.75 (s, 2H), 7.46 
(t, J = 9. 1 Hz, 1H), 7.72-7.83 (m, 1H), 7.85 (s, 1H), 8.11 (br d, J = 
6. 9 Hz, 1H), 8.35 (br s, 1H), 8.58 (s, 1H), 10.02 (br s, 1H). 

<^J13 7> 

10 3-* Y*t*s-fv \fyt 7-/o : t-jV < -(3-^Dn-4-7;Vtn7i->'l')-4 1 6-^t 



lcaa: 1|JJ^ 10%; *H NMR (300MHz, CDC1 3 ) 8. ppm: 2.38-2.41 (m, 4H) , 2.89 
(t, J = 6.9 Hz, 2H) , 3.38 (t, J = 7. 2 Hz, 2H). 3.50 (s, 3H), 3.61-3.68 
(m. 4H). 4.44 (s, 2H), 7.20 (t, / = 9.0 Hz, 1H), 7. 52-7. 56 . On, 2H), . 




15 



1caa 
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7.92-7.95 (m, 2H), 8.05 (s, 1H), 8.07 (s, 1H), 8.73 (s, 1H). 

<mmmi3s> 



10 las: i0*s£ 17%; 'H NMR (300MHz, DMSO-d«) 5 ppm: 1.47 (br s, 8H), 1.72 

(br s, 6H). 2.11 (br s, 4H) F 2.72 (br s, 6H). 7.45 (t, / = 9. 0 Hz, 1H), 

7.81-7.85 (m, 2H), 8.18 (d, •/ = 5. 1 Hz, 1H), 8.58 (s, 1H), 8.61 (s, 1H), 
9.62 (s, 1H), 9.96 (s, 1H). 

15 <f*@*#ii i^m^u w&Mn<owm> 

(1) EGFRfPW^fPfiff^ffl 

. (*«fe) t hB^-HA****© A43i $is& (Mik*L$tom^m$tffi m 
%Mfa®m±>*-£ ± 0 §4 egf $.®fr*m^. 

Linda J. Pike b <D v *s > * -t-m%&M'&J3&. (Proceedings of the 
20 National Academy of Science of the U.S.A. , 1982, 79, 1433) £ # & L- f ft 

• A431 j&gj®£^fl&J>£jfc.fif (FBS) 1 0 % Sr^tf 4fA"< * 3 SEft^ ~ 
(DMEM) cf-C3 7t ( 5%£<@&;tfxTT'i&f£U 0 tnM 
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N-2-W Y u*r*s^*f- iW^y V J - N' - 2 - x^y^y® (Hep 
e s) mmWL (pH 7. 4), 0. 2 5 Mfy*P*-^, 0. 1 mM EDT 
Afc-gtri&fflEf-e*^*— h«L 3 0 0 OG-Q5ftffli&foftML* MM©_h 
ffSrlOO, 0 0 0Gt3 0«i^|^^A4 3 Ztl 

±15©A4 3 immmmft (10-15 * g), 3 0 mM Hepes^I 
83E (pH 7. 7), 2 mM MnCl J( 100 jiM Na,V0 4> HSiXf'S 
^^VX/V^^ri/K (DM SO) »C»#Lfctttfft*fI©EJ&»8E (^MS 1% 

dmso) 100 ngOEGFttxf:«, ^lf7y^fyi/yi 

10 I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 50m. 7f/^£!l^ (y " 
3 2 P - 3 7 KBqSr^ir) 10// MfcAP^TSfSSrWlfeLfc. C 

S^tt7k^f-X3 0#fg*TV\ 10 mg/mLW7;^r/«:6^Li:2 
0% h V i> nn^l2 5 m LiDx.-C£fS$r^ltL, *3k«t»fc 3 a#TO@ 

15 Lfco 

Wi5 0 0 OG-C2»L>Lfct, -hfif&4 0 n L^^V >/UTP8 1 

- ^^^t^D-^^^-cff^tfc, citb^o. 7 5%y ymfofcsftffi& 

P©;& hSrffill^U ^©^KilrA^ LfCo 
20 |^B#fc:&^g&^PLfc^&* #fc!fef?:fc«fctJ*EGF*K:^PLfcv>£jS 

= 10 0- {(A-C) / (B-C)} x 1 0 0 
25 m &£WUt. 
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IC S0 nM 




Tn If 

IC S0 nM 


la 


1.8 


lbs 


1. 1 


lb 


1.3 ! 


fcbt 


5.0- 


lc 


3.9 


Ibu 


3. 2 


Id 


3.5 


Ibv 


l'.S 


le 


2.4 


lbw 


2. 8 


If 


2.4 


lbx 


3.4 


lg 


4.4 


lby 


>10 


lh 


3.3 


lbz 


2.2 


li 


3. 7 


lbaa 


2.8 


lj 


3.2 


lbab 


5.6 


lk 


1.9 


lbac 


1.2 . 


11 


1.8 


lbad 


4.0 


lm 


1.9 


lbae 


2.5 


In 


2. 1 


lbaf 


3.3 


lb 


4.6 


lbag 


5. 1 


IP 


<1 


Ibah 


2.6 


lq 


2.6 


lbai 


1.8 


lr 


1.5 


lbaj 


3.3 


Is 


2.9 


lbak 


>10 


It 


2.6 


lbai 


3.2 | 


lv 


<1 


lbam 


3.3 


lx 


<1 


lban 


2.6 


ly 


<1 . 


lea 


7.7 


laa 


1.7 


leb 


<1 


lab 


2. 1 


led 


2. 1 


lac 


<1 


Ice 


<1 


lae 


<1 


leg 


2; 1 


lba 


1. 1 


lch 


2.6 . 


lbb 


1.3 


lei 


1. 9 


lbc 


1.6 


lcj 


2. 7 


lbd. 


3. 0 


1 CK 


/i 
si 


lbe . 


8.0 


lcl 


6.7 


lbf 


0.82 


1cm 


5.2 


lbg 


>10 


len 


2.9 


lbh 


4.4 


lco 


10.3 


1W 


1.0 


lep 


3. 1 


lbj 


2. 9 


Icq . 


2. 1 


Ibk 


2. 1 


lcr 


3.4 


lbl 


2.2 


les 


5.3 
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lbm 


2.8 


let 


2. 1 


lbn 


3.5 


leu 


5.5 


lbo 


2.2 


lev 


1.8 


lbp I 


2. 1 


lew 


2.5 


lbq 


3. 8 


lex 


2. 8 


lbr 


5.7 


lap 


2.4 



(2) HER2^Dv->^r-^-ifpi#f^ffl 
fiH£{fc LfcaEJ* c-s.ri>B2 "CJgRlEifcLfc NIH3T3 -v ^ffiMMUffefa (Mit± 

^Mffim^wfim mmitom%M-t^*-3:*)m-$) *m^it 9 sir A4M 

mtW.i- 0 Z&mS&Wn 10%FBS miN DMEM/F12 (Elf complete 

10 medium) fc«£ 9 37t:, 5%C0 2 , 95% Air (dT plastic dish ^^Sl^Ufc. 

complete medium {CffilSUfc A4 & 1 2 3xl07well 
confluent fcfco &J&BJ!& 4 £ fcti 2 R^M 37TC-<?ig*Lfc. 

#Bfl&£ PBS 1? 1 EJSG#L/t^ lysis buffer (60 mM Tris (pH6.8), 2% SDS, 
10% Glycerol, 5% beta-mercaptoethanol, 0.001% bromophenol blue) 
15 SSL, iBWlLfc!)©?: whole cell lysate i LT Western blot 

S&S 25 /ig^C whole cell lysate £ 7.5% SDS-/K !) 7? !) ^7 5 
$tffc»lK:j&>ttfc& PVDF l^|C^^Lfc 0 jRfr Blocking Lfc$> 0.1% Tween20 

20 incubate U fcfc HRP ffittft^ 2 ^ftT^S Lfc 0 atSrflS***^* 
tfell chemiluminescence £ A- 5yCCDil^7 "t?SII£ LH; : ?-jSSi#:lCl2'fit 
U7c e fabftltV y&ik'syi-fr* Densitometer KT^fiflsU 
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£12 



Compounds 


% of control at 0.1 U M 


X of control at 1 //,M 


ta 


85 


L 1 


1f 


61 


31 


lap 


74 


24 


1f 


16 


5 


lac 


9 


3 



( 3 ) in vitro mmmmmmmttm 

Ctr&) 



hffimmmctt-rzigmmw&mte xtt mxn^tz. Pti^u 

SlT<DmVX*hZ> a 10%FBS mM RPMI1640 J#ifi(C{g® Lfc&Bflfc£ 9 6 
f\y-y\Z. 5, 000/100 n fl well ~tt 0 mmzMMZ 3 fe'JtttX 1 0 0 M 
MA»€>0. 0 4 M MS-C8SSK$|iLfc«M 100 M l/well S^Ctf. i& 

-?T<D^2 5 a/M© Phenazine methosulfate SrSsAP L it 1 rag/ml <D XTT §&M 
(SIGMA thJ4) Sr 5 0 n 1/well *PtT £ h \Z.& 4 3 7 ^GTig« L&M 

(4) in vivo 8>!l#5#l;^: 

Balb/c K^C>^ (Balb/cAJcl-nu ^r^*, ,0^^ t'Ttt, A» 5 

«❖) ©W^/fcTKlPB SfcMLfct A43i £ 5*106/100/* 

1 £*U 7 BHtrftfiiabT»tta*©spiSM*S«K lOOmm 3 4*ofc^ 
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* 

of control - mn&mmo&ms vteMmmmm^- 1) / mm 
moMmn<ofattmiMMnm-i) xioo 

fc&yai a. fc&Ml fS«tla- 2Ts0H ttjB*##tt&#t*3ft*3s: 



|1 3 A43iBa5lw^-f5fiitfS!i* 





& -5- fi 
[mg/kg] 




% of 
control 






9. 40 


. 100 


fl5£-fc la 


0.3 


6. 47 


65. 1 


fc^ffc la 


1 


4.93 


46.8 


KC^m la 


3 


2. 70 


20.3 


114 A431 ffi* 5 ^3*381* 




8! * 
[mg/kg] 




% of 
control 






5. 76 


100 


K&m if 


1 


5.63 


97.2 


if 


1° J 


1.09 


1.8 


it & m 

la • 2Ts0H 


1 


2.95 


41.0 



(5) gjuBttstft 



\t&m la *3 £tf 1A 2000-508657 Hi£#J 2 4 ffi«{fc£4*r) © 

■&»£&l*£tt*4ftW1-*fc*, *X$f7X« TA100, TA98, TA2637 *5«fc 
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fcgJKLfc. 4Hb-S"*«r50 (flS#»lAK:oV^-Cr±78.l) ~5000/i g/TV- 
hOffl#|5ffl-C9y Mfft*S 9mi x©^T*5J:^*lFTT? 37t, 20 

»»E*f JSflt© 2"«tt± 4 o felt t Ufc„ 

OS*) 

/Salmi Lfco 

-^cr^V* 

* 

15 1A 
20 

*W*HC, 0*T?WK*Hfc*ll2 0 0 1 -4 5 8 2 7 *5£tMfr«2 0 0 1 - 
3 5 3 5 2 S^IitUfcHtlb©^*^*^^^ 5 ^^ 

<fc <5 o 
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noises 

(i) Tte-j^^; (i) 

j3-(r> 

R 2 YY^ N ( r ) 

->7/S, - hag, f^/wtnyf/H; Ci-C.rM/i/S, 
G 5 7;i/?^VI, -S(0) ( R. 13 (StfVf riO-2©SE**«U R , ' 8 ttC l 
-C,7A'^*t»t.), — N R 1 * R 1S (St, R 14 *!J:r^R l, tt*tuW 
MLTtKMIII^ C,-C,7/i'*A'S, C .-C^^y W/i'SXIlC t ~ 
10 C 5 7/^^^/^=/vS^|f 0 ), C 2 -vC 5 7/^^i, C 2 ~C 5 7/U* 

R 2 , R 3 ©^-ffta»— 

R 27 S0 2 NH- (St^K R 27 fi^/^*y /S^^m^tbXV^Xt i^C^C 

. .r^*****-*-.), (r 28 so 2 ) ,n- <5£*, R z8 tt.^^*y /sx-sm 

COCH 2 CONH~, CH 3 SCH s CH J CONH- > NCCH 2 CONH-; 




(5fc*K Xfi~C (O)-XttS 0 2 -£^U R\ R 5 *3J:T^R 6 «^H^ix3fi 

20' ~c 5 7/^^7^-i — fHK i*V (c-cj;^) rs/g 
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HN— • 

R 7 \t^m^. ^py^, ^y/i, 4-c 1 -c 5 t;v^ 

— 1 ->f ^fc L< tts; (Cj-CsT^^yW) 

^Tfe&^C 1 ~C 5 7/i'*/i'2£«:$-f.) fc&U 
R 2 , R 3 ^9<0— 




{jfctK.R 8 , R 9 «tu^tvm55:ux, a) zk^JI^K b.) fc b'a^f->Itl< 
is c , ~ c B T/i- 3 * -ymx-M:®: £ hx n x & J; v * c , ~ c 5 r/^/>m%:mt>i- 

A\ c) R 3 tR 9 ^-^fc^oTC=0^^i?i-d\ Xfid) R 8 i: R 9 25-ijf £ 
ftoT^Sr^U -O-., -S-, — N R 1 0 — (5^, R 10 «zK^-7-Xli 
C^CsT/l'dr/VSSr^i-o ) Sr^LT \/^X % X V^C 3 ~ C 8 <D */9 n 7 )V$r U'V 
ml20~ 3 ©Mt&glU R 1 \ R 1 2 Mtu^*!^ UTTKm^X 

Ytt, Tfcfg/gC^ tKP^->I, C 1 ~C s 7/Vnirv'S > C t C s T frjj J 
.^^g, — N(R 16 ) — (CO)u — (CR 17 R 18 ) v — (CO) j -* R 1 9 
R 16 fi. a)7k^il^. 3Uib) ->7/itL< ttC^CsT^^^-ef^ 

c 1 -c 5 7/V3^vS, ^A-zM/g, 4 -c 1 ~c 5 7'A'=¥7kfc'-<9i ? :/- 1 
R 19 ^ v'T y m&mi?TWi&\z it j fi 0 zm-To } , 

132 



WO 02/066445 PCT/JP02/01575 

(CHzJp 
(CH 2 )q 

{3;4>, pfcii/q.f±-f:^ j e^Sfijit-C2xr±3*^L, zt±-o-, -s(o) 

R 20 14 a) TK^JS^, b) C^CbT/Mt/W^jIwV*, C) C,~C 5 7^ 
5 d) C^C.TA'a^^sM, Xlie) ^T/^ fcL 

< ttc 1 ~c,r^=»*S'2E'CM&£tt-cio-cfc «tv*c t ~c ,7^^^*** 

(CH 2 )r 

•-N \— (CH 2 )k— W 
(CH 2 )t 

10 U WHtK^II^, kKP^i, C^CsT/ua^v'I, C,~C 6 7/^y 
7/V^V^7v?V-l-'fWliCONR !, R 82 (5£*, R 2 \ R 22 te*-*t 



(2) Tffi-itt* (I) 

r2 YY^n ( 1 ) 

20 R N 
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[5t«K nlilXH2«S:IU R l tt/M3^^E^-. C,-C 5 
7;>^^ C 1 ~C s 7/l'=3rv'g, -S(0) f R 13 (Stf, f f*0~2<2gifc 
fc&U R ls ttC,-C B ryi"¥^S«:*-ro), — N R 1 4 R 1S (afc*. R 1 4 
• *3ctt^R ls «^nW3fe5^L-C7K^iI^ Cj-C.T^A'*, C,-C 6 7;V 

R 2 , R 3 ©^f jX**— 

R Z7 S0 2 NH- OS*, R 27 «^/V*y / 5"C«*StbXV^-Cfc i^c^c 

5 7^^'SSr^1- 0 ), (R 28 so 2 ) 2 N- (St«K R 1 8 3/ yit-ft 

10 $^-CV>rt J:V>C ^CsT/Vdr^vS^^J, C^CsT^p^ri/S, CH 3 
COCH 2 CONH-. CH 3 SCH 2 CH 2 CONH- NCCH 2 CONH-, 

R 4 H 

R 5 

XI3-C (0)-I(lS0 2 -^l, R 4 , R 5 '*5J;rjfR 6 l±^n^tb3fi 
15 ~C 6 r/^t"<7^- 1 — ><^ L< fiv? (C 1 ~C 5 T^=¥/i') 7?yl 

HN — • 

(5£tp, R 7 lic 1 ~C 5 7/i'^Mtt.) Sr&U 
R\ R 3 0^t>^-^^. 

u V,CH«=CH • 




{5$<f, R 8 , R 9 tX%il?tl®l&l'X* a) b) C t ~C 5 7/^^ 
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VS-Cfc&SlxT^Tfc J:V^C l ~C 8 T/i"af-^KSr*L, ml* 0 ~ 3 <om%i* 

VM^v-g, — N(R 16 ) — (CO)u — (CR l7 R 18 )v — (CO) j — R 1 9 (3C<K 

i^Tt>&v>C l ~C 5 T/i'*A'g£^U R 17 , R 18 .fl^tL^;M£3£L-t, tK^ 
!S : ?-XttC 1 ~C s T/l'^/VSSr^L, u*Kkt* j tiOXttl vttl~ 
5 U R 19 fl, **J&-?\ fcKe*f£, v'T/S, 7?7I,C, 

~c s ryv=i^rv'S. ^e/t^y/S, 4-c l -c 5 T;v^;v^7Vy-i--f 
10 tVJLYt*? (C^CsT^) ITS CD u*5il^ j 0 £^ 

(CHz)p 
(CH 2 )q 

15 = NR 20 R 2 °tt**JR-?, C , ~ C 5 T/U^U*^* 

L< »ic ^CeT^ Sivci^xt J:v>c ^ c s r/u* 

(CH2)r 

*~ N \ / — (CH2)k ~ W 
(CH 2 )t 

20 {St«f»\ r*5«fctM fi*i^**Uj!l&LTl~3(£g$[£^U ktt OXttl'fcSE 
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5 



(3) TIB-JR5S (I) 




( I ) 



(0) f R 13 f tfO~2<D§E|fc&^U R 1 3 f±C , ~C 6 7VV*/vB£^ 

-NR 14 R 15 (5£4>, R l4 *J:tJ { R 15 li-t*b^*t*tlStU"C**lR-?-, 
C l ~C s T/V d r/>'S, Ci~C J 7/U*/r<A'SXItCi~C l 7A'^A'*s 
C 2 ~C 5 T/W^ = />S, C 2 ~C 5 7^/VSXI4C 5 ~C 5 7 
15 fr-ft J 4 A-^£r^L> 



R 2 tt, 




(*<f», xr±-c(o)-Xtt-so 2 -«:&u R\ R'iSi^R'tt^ttW 

l?fl&£;ftTV > Tt>&V^C l ~C 5 T/V=¥A'g£^1%K Xfi% 
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HN — • 

5 R 3 ^S, 




10 -0- N -S-, — N R 1 0 — (*<K R 10 «7K^ J ?-^l*G l -C s T/l'^yl' 
3tf)^£^U R 1 1 , R^tt^nW^iziUTTlc^il^XttCi-CsT^^ 

15 yV^v'g, -N(R 1 ')-(CO)u-(CR n R 18 )v-(CO)j-R ,! (St, 

XV^Tt&V^-CsT/i^/vS&^U R'\ R ls n*ti?}xm&^X. tK 
^jp^XttC ^CgT^Vdr/V^^^L, ufcit/ j ttOXtt 1 v 11 1 

20 C 1 ~C s 7/^^--/I, 4-C 1 ~C 5 7;^;H:''<7v J >'-l 
-t'/KSUSv' (Cj-C^^^) 7$;SI:St 0 fc7£U (D u J; 1/ j # 
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(CH^p 

•-N Z 

\ / 
(CH 2 )q 

P&£Xfc l m:ti?hm&VT2Xt*3&mL > Ztt-O-, - S (O) 
(PH 2 )r 

•— y — (CH 2 )k— W 
(CH 2 )t 

r*3J:^t«:*HfH3!lliCfCl-3 0tt*Sr*U, kliOXIJU* 
7/V^f'<7v?y-l-^;^a-C0NR J1 R 2J (3$^, R 2 1 , R 22 hfc^ 

(4) -JRSC (I) {d&VAT, nttlSfc-r42Sr^L» 

~NR U R 16 (st*. R 14 fc«t^R ls (i^H^©3:UT7K*^, C x 
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W 1 1 < « 7 -t ? #x is^ft b e> r * T v*-? -jg<a^ 0 

(5) (I) fcfc^T. nttl*fctt2**U 

1 36*6 3 OV^-f 1 3CfclB«©*-*-:/ y L < tt*©^^!? 

(6) (I) Kiasv^T, ntt2£^U 

» 

(7) (i) Kfc^T, ntti&gu 

20 >f yuSS:^- i t-T5»*3S 1 j&»e> 3 ©l^f^ i «KIB*0*^y J> 

(8) (i) k^t, 

R 27 so 2 nh- R 2 Mi^/v*y /gTg&£;ft,-c^-c<i> Jzi^c^c 
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M*.), 0,-0,7^3^*,- CH 3 COCH s CONH- CH 3 SCH 2 
CH 2 CONH-, NCCH.CONH-, 



R 4 



0 



TT^X 

R 5 I 

HN 

■ Xf4-C(0)-XttSO,-«r«U R 4 , R s #«ttfR •&*ti*ti4A 

R 7 — =— ^ 

HN— • 

to) 

r \ r 3 ©a t> <o-nt±m*y$. i 3 ©v^r ^fcia«o«*iSfr*-r c * 



i*1 



O) — jasia*: (i) ic*5v>r, 

R\ R 3 OV>ftL^-^{± > 

R z7 S0 2 NH- R^ttC^C^*******.). C] ~c 6 7^ 

R 5 I 

* HN^ 

U 
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R\ R 3 ©^9 ©— ^{4»^gcia»e 3©v^-fn^KlR a , R 3 ©a*>©-;fr£: 
LTfet©t&&£irr C i £#«*r.S»#£ l ^ & 3 ©v^f l EfcEfc 

(10) -«5t (I) K^T, R=\ R 3 <D\,*?thfr-jj}*m$imi frb 3© 
R 2 , R 3 ©a!3©-^Sv 




£JxT^Tfc J:v>c 1 -c 6 T/u-^/i'iKSr*t»-J-A», Xttd) R 8 tR 3 
i5-il:*otI?:WU -O-, — NR 1 °— (*«fi, R 1 "ttTklt^^ 
i". JSr^LT^Ttj .fcV^Cj'-C,©^ nr/v^ u^tr^L, 
mliOJfclli^u R 1 1 , R lz tt7Riif!]jC^£^U 

Ytt, C I ~C 5 7;V3irv'I, — N(R 16 ) — (CO) u — (CR 17 R 18 )v — (C 
0)j-R 19 R 1 6 {i^ a) *SSJJiC^ XHtb) C l -C t 7/l'a*tS 

it, tK^h^, ^r/s, 0,-0,7^3*^1, 4-c^c 
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(CH 2 )p 




Zfi-O-Xtt-NR 20 - (5£^ R 2 °tta) 7Km®^; b) C.-C^;^ 



ft b © >? r * f 1 ^ 

(11) (I) tti&^T, R 2 , R 3 ©^f ix^-*W:fft*«i*>fe 3© 

r 2 ; r 3 ©^^©-*-^. 



I**, R\ R'liW^iiLt, a) tK^®^-, b) c r c 5 7^^-/ „ 



/V7^*^;uS, c) C^CsTW; 4 J^m, d) C t ~ C 5 Zvi^ ^i/^yu 




(CHzJr 



(CH 2 )t 
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m-t&&2iix^xh£^c 1 '>'C 6 T/i'**m&mt>i-i>^ x\td) r 8 <t r 9 

.^-iC'JoTiML, -O-, -NR 1 0 — <5S«K R 10 ^^^^^ 
1% )^^LTV>Tt J:V^C 3 ~C a cOv'^ P7/^i/yJ:SL > 
mlio SfcfSl SrgEU R l \ R 1 2 «*9g^?r^ L, 

Y«U C 1 ~C 6 T/U3^fv'S, -N(R 16 )-(CO) u-(CR 17 R 18 ) v-(C 
0)j-R 19 <5fc«K R 18 tt, a) Tkmm^. Xitb) C 1 ~C s r/V=J^-v'S 

jfcLT, zk^-^Sr^U u*5«tTJf j ItOXIil IrgL,. vf*2$r^U R 1 9 
f±, ^SiJSjHS ^T/S, C^CgT^adr^g, 4-C^C 

(CH 2 )p 

<> 

(CH 2 )q 

Zte-O-Xfi-NR 20 - (^^, R 2 °f*a) zkjftH^ b) C^C S T/U^ 
jux;lsft~/l>m, c) C 1 ~C 5 7/l'*y -T /VS. d) C i~C s 7-yV=3 4r->^7/U 

(CHjJr 

•— (CH z )k— W 
(CH 2 )t 

Wtt2k&IS^ t Fn* f /I, C , ~C s T/i^ 3r ->S> C , ~C s .T/v* / ^/u 
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7f l^T — 



(12) (i) k^t, r\ R 3 <D^-rtifr-%nm&mifrb3<D 



R 8 , 
\ 1 12 /m 



CH=CH- 
R 9 



R' 

Kt 1 , R 8 > R^ttMftm&LX. a) 7k^®^, b) c.-CsT/v^dp-y 
mf4l£3tU R 1 1 , R 1 2 U 

(CH 2 )q 

$*L-CV>Tt«tV>C 1 ~C 8 Z/v^uSSr^-r 0 ) ]-C*S*v5 
C<b$rif#mi:-t-aif^^8 4fctt9fc1B*©ft;'8'«i'b t< tt-t ©Settle f!F* 3 
-tax b ©**&*& t> t< H»jBEfp«j, **u&©ft^?&1±fM>L<«:7-fcS 

(1 3) -jR* (I) fc*5^T, nl22&3EU RMi^D^yf^^L, R 
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6 R4 

R V? 

R 5 1 
K HN. 

Xtt-C(0)-S:tL, R\ R 5 fc«tU5R 6 fi7K^®.^$r^-r„) £Sc 

U 

R 3 f* 




R 

R\ R^tCj-CsT^^^^s-cg^^ttxvv-c^.ivNC^Csr 

Ytt, -N(R l6 )-(CO) u-(CR 17 R ,s ) v-(CO) j -R 19 

io {^=t>, R 16 i*, c l ~c 5 r/i'3#i/S-csift$^xv^-cfcftv>c 1 ~c 5 7'/V' 
^S**L, R 1 7 , R 18 tt7k^JI-7-Sr^L, u 33 .ktf j \± o £^ U vl42 

(CH 2 )p 

-<> 

15 (CH 2 )q 

Ztt-NR 20 -^ (5£<K R ao i±c l ~c s T^3^^s-ciaife$tbT^-r , b«tv^ 
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